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4.5.6-Substitut^-N4substftute^ 



BRIEF SUMMARY OF THE INVENTION 

This invention relates to new organic compounds and, more particularly, is concerned with novel 4,5,6- 
5 substituted^(substituted-phenyl)-2-pyrimidinamir^ having anti-asthmatic activity which may be repre- 
sented by the following structural formula: 



70 



75 




wherein R, is hydrogen, alkyKC.-C,), -COCO^Hs or N,N-dimethylaminoethyl; R 2 is mono-or poly-substituted 
phenyl wherein the substituents are alkyl(CrCs), alkoxyCC-C,), chloro, bromo, iodo. trffluoromethyl, hydroxy, 
phenyl, amino, monoalkyKC,-C,)amino. dialkyKC^Jamino, alkyKC.-CJketo, propenyioxy, carboxyl, ox- 
yacetic acid, oxyacetic acid ethyl ester, sulfanilamide N.N-dialkyKC-Osulfamilamido, N-methylpiperazinyl, 
piperidinyl, IH-imidazol-l-yl. IH-triazoM-yl, lH-benzimidazol-2-yl, l-naphthyl, cyclopentyl, 3,4-dimethylbenzyI 
or moieties of the formula: 



30 



35 



40 




wherein R is alkyl(C,-d), X is oxygen (-O-) or sulfur (-S-), m is 1-3, n is 2 or 3, R« is hydrogen, a!kyI(C,-Ci) f 
45 alkoxy (C.-CJ.chloro, bromo, iodo or trffluoromethyl, Ry is IH-imidazoW-yl or morpholino and R, is aIkyl(C,- 
CJ, phenyl or monosubstrtuted phenyl wherein the substituents are alkyl (C-d), halogen or trffluoromethyl; 
R, is 2-pyridinyI, 3-pyridinyl, 4-pyridinyl, 2-methyl-3-pyridinyl, 4-methyl-3-pyridinyl, 2-furanyl, 5-methyl-2- 
furanyl, 2,5-dimethyl-3-furanyl, 2-thienyl, 3-thienyl, 5-methyl-2-thienyl. 2-phenothiazinyl, 4-pyrazinyl, 2-ben- 
zofuranyl, 2-{pyridine-N-oxide), 3-(pyridine-N-oxide), 4~(pyridine-N-oxide), IH-indoI-2-yl, lH-indol-3-yl, h 
50 methyl-IH-pyrrol-2-yl, 4-quinolinyl, 4-pyridinyl methyl iodide, dimethylaminophenyl or N-acetyMM- 
methylaminophenyl; R* is hydrogen or alkyKC-CJ; and Rs is hydrogen or alkyl(C,-CJ; and the pharmaco- 
logically acceptable acid-addition salts thereof. 



a 
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The present invention also icludes novel compositions of matter containing the above-defined com- 
pounds which are useful for treating asthma, allergic diseases, inflammation and diabetes in mammals The 
invention also comprises processes of preparing the compounds within the scope of the above formula 

DETAILED DESCRIPTION OF THE INVENTION 

The novel compounds of the present invention are obtainable as crystalline materials having char- 
actenstic melting points and absorption spectra They are in general sparingly soluble in organic solvents 
such as lower alkanols. chloroform, tetrahydrofuran. N,N-dimethylformamide. dichloromethane. acetone and 
the like, but are generally insoluble in water. 

The novel 4,5,6-substituted-2-pyrimidinamines of the present invention in general may be prepared as 
set forth in the following reaction schemes. 



T5 



20 



2 



jj *4 (Lower " 5 (Lower 0 R 4 R 5 



2 



25 




Bose II | 

C— N-* 2 

H 2 N 

35 



50 



55 



wherein R„ R,, R 3 , R, and Rsare as hereinabove defined. 

In accordance with Scheme I, a heteroaryl (R,) alkanoyl (R.) compound I, e.g. 2-acetylpyridine. 2-acetyl 

^ r ™iT^' 0P ^ e ' ^,'^" methy,Pyridine ' Py ridine ° r 3-propionyl pyridine and the like, 

is reacted with a di(lower alkylHormamide or acetamide di(lower alkyl) acetal 2. e.g; N,N-dimethvlfor- 
™™ de *™ethylacetal ° r N-N-^ethylacetamide dimethylacetal at an elevated temperature in the range of 
about 50 C to about !50»C.for from about 4 to 24 hours to produce the 3^i<lower ^ 
ammoacrytophenone 3. The acrylophenone 3 is then reacted with an appropriately substituted phenyl- 
guanichne (R,)(R 2 ). 4 as the base or as the carbonate, sulfate, nitrate, hydrochloride or dihydrochloride salt 
in an inert solvent such as absolute ethanol. n-propanol. isopropyl alcohol or 2-methoxyethanol and the like, 
by heating at the reflux temperature for from 6-48 hours. The product 5 is separated by the partial 
evaporation of the solvent, then cooling and collected and recrystallized in a conventional mannerfrom 
solvents such as n-propyl alcohol, isopropyl alcohol, absolute ethyl alcohol or 2-methoxyethanol and the like 

T . C ^ . nat,0n f * SOlventS *"* 38 ^otormftexane, dichoromethane/hexane or isopropyl 
alcohol/ethylene glycol monomethyl ether and the like. 
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30 
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A 

E thanol , 
Isopropyl Alcohol 
Or Dichloromothone 



Mineral 
Acid 



H 2 S0 4 

HC1 

HNO3 

H3PO4 



wherein R R, R, R* and R» are as hereinabove defind. 

n a^rd ^S<*eme U, when the 4,5,6-substituted-2- P yn m i di na m ine product 5 isd^oWedby 
heating in a solvent such as absolute ethane., isopropyl alcohol or dichtoromettiane. then rtmrt at room 
temperature and reacted with a mineral acid such as sulfuric acid, hydrochtoric add, "ftno acid or 
phosphoric acid and the like, dissolved in absolute ethanol or isopropyl alcohol and *» Rke. 
subStuted-2-pyrimidinamine acid addition salt 6 is precipitated on standing for 30 minutes and chillmg for 

SeVe ^maSe.y. add addition sate may be formed with organic addds such ascltric acid ormMc ■ ** 
and the like by dissolving the desired 4.5.6-substituted-2-pyrimidlnam,ne m hot absolute ethane^ or 2- 
methoxyethanof in the presence of the organic add. Cooling provides *e *«red ^T^^c^oents 
The novel compounds of the present invention are highly active as antiasthmatic and antiallergic agents 

" 1L te bfo e n f d^Sm J oTateSc^ma is a consequence of the release of mediators sucf , . UMfa. 
and slow-reactinr^bstances from masts cells. The role of mediator release ,n the .nductior jd Im 
asthmatic attack has been fully reviewed and documented; see Kaliner. ML and Austen ^ Brondnal 
Asthma Mechanisms and Therepautics. E. B. Weiss. Editor. Little. Brown and Company. Boston. 183. (197^ 
Lichtenstein. I_ M., Asthma-Physidogy. Immunopharmacology and Treatment ^"-^^ 
sium. I_ M. Uchtenstein and K. F. Austen. Editors. Academic Press. New York. a. (1979). and Be ja C fit 
al Annual Reports in Medicinal Chemistry. ]£ 51, H. J. Hess. Editor. Academic Press New York. (B79). 
_ The novel compounds of this invention have been tested by the procedure of ^"stem-J 
Osier. A. G., J. Exp. Med.. J20, 507-530 (1964), which evaluates the ability of compounds to inhibit mediator 
(histamine) release from immunologically stimulated human basophils. 



Reagents 

10" Concentrated Tris Buffer 

Dissolve 140.3 g of sodium chloride. 7.45 g of Trizma-Tris Pre-Set Reagent Grade. pH 7.6. 
(Sigma Chemical Co.) in suffident water to give a final volume of 2 liters. 

Human Albumin 

(Sigma Chemical Co.) (30 mg/ml) 



55 
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Calcium and Magnesium Stocks 

hex^ate° *** " °* " reSpeCtiV8,y ' with GaUm ch,orid * dih V d ^ «* magnesium chloride 
Tris-A Buffer 

A 10 ml portion of 10 * Tris Buffer and 1.0 ml of human albumin are diluted to 100 ml with water. 
Tils ACM Buffer 

A 10 ml portion of 10" Tris Buffer, 1.0 ml of human albumin, 0.8 ml of calcium stock and 02. ml of 
rs magnesium stock are diluted to 100 ml with water. 0f 

Rabbit Anti human IqE 
20 Behring Diagnostics (Generally used at 10 ug protein/ml final concentration). 

House Dyst fAM Extract f Dermatonhannirtes Farinaet 

" jssssasssr' H '"" 8,e, " s,te, "* Genera " y ■* ,s 1:000 - • 



Other Allergens 

30 

; ™ST ma ' S ° ,utions or intramuscular preparations for hyposensitization, Hollister-Steir Labs. The final 
concentration used is on the order of I PNU/ml. 

as Separation of Leukocytes from Human Blood and Challenge 

Eighty milliliters off blood is withdrawn from subject with known histamine release to anti-lgE raoweed 
antigenor other specie allergen, using four 20 ml heparinired tubes. This 80 ml of blood is mixed TSZZl 
ml of saline containing 0.6 g of dextrose and 12 g of dextran. The blood is allowed to seSiZiYaTmom 
40 temperature in two 50 ml polycarbonate centrifuge tubes until a sharp interf J develops tneTed 
ZtlZlT™ <S* 90 e mj "^)- The Plasma (top) layer from each tube is withd^vvTby pio^ and 
Tr Z t0 rSS f °T Ve 50 m ' »»*«*«"»» tubes - The plasma is centrifuged for 8 minutes at S^G * 

in 2 3 m! o?£!TaT« " °* 33 P 058 ' 5 ' 9 «* » e «■ b ««°" JrSuspendeS 

~ L i « bUff6r US ' ng 3 s,liconi2ed Pas teur pip* The resuspension is accomplished by drawino 

2£f ^ Tu° f *• Pip8t w " h *• tip ^ me ■** «"*■ » «ven suspenston of S is 

obtained Sufficient Tns-A buffer is then added to bring the volume in the tube to abouMS m ° and tte tuto 
is centnfuged at HO - G for 8 minutes at 4-C. The supernatant is poured offEd TceTb^Son fe 
resuspended and centrifuged as described above. The supernatant is poured off^dtte ceS bTon is 
so S 2 " 3 m ' * TriS - ACM bUffer to make «• final allow a^itioTto the^cS 

Reaction tubes containing anti-lgE or antigens, either alone or with test compound in a total „ni,.m„ «r 
0J m, are prepared and placed in a 37-C bath. The cells are warmed t 2 
ensure an even suspension, while 1.0 ml aliquots are added to each reaction tube T^ Ltos a?e Ln 
55 SSSLXT tT! * 37 ° C ' vorte ^ *• <*" every B^es t^thele.ls evS 

11* n n rea ?T iS C0 T' ete ' 0,8 101,68 ™ Centnfu9ed at 4 ° C ,or 10 "*■*» at lio STto 
sed.ment the cells. One ml aliquots of supernatant are transferred to 12 mm by 75 mm polyethylene W>es 
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IS 



*nri n? ml of 8% perchloric add is added to each tube. Blanks and totals are included in each test The 

^\T J£Z^Z£r«s except antigen or anti-lgE. The totals contain 0^1 of 

aS one ml of cells and 0.2 ml of buffer. All samp.es are then centrifuged to remove the precprtate orotem. 

Assay nf PoteflgAH Histamine bv the Automated Fluorometric Method 

This automated method has been described by Siraganian. R. P.Jn Anal. Biochern 3, 383 ^and 
J. Immunol. Methods. 7, 283 (1975) and is based on the manual method of Shore. P. A.. §i si-. J. Pharmacol. 

^^auSmaSSm consists of the following Technics Autoanaly^l. componerjj Samp,^ 
Dual-Soeed Proportioning Pump III. Ruoronephelometer with a narrow pass primary filter 7-60 and a 
sectfd^fitt^^ Digital Printer. The manifold used is the one described by Siraganian 

S s^ wS, me following modifications: the dialer is omitted: all pumping tiibes pass through a single 
pToporSng pump with large capacity and twice the volume of sample is taken for anayls,s. 

The automated chemistry consists of the following steps: Extraction from aikahne « salme ^ bjtenol. 
back extraction into dilute hydrochloric acid by addition of heptane, reaction of h.stem.ne with fi- 
SLriSSL 7oPT> at high P H and conversion of the OPT adduct to a stable fluorophore with 
pSSorfc a£ T^e lctiJntroduct is then passed through the fluorometer. The full scale response is 
adjusted to 50 ng histamine base with a threshold sensitivity of approximately 0.5 ng. 



25 



30 



40 



Calculation of the Results of Histamine Release. Tests. 

The instrument blank (wash) is substracted from the ng histamine of each sample Then the ng 
hista^rneTeS sample is divided by the mean of the three totals (cells tysed with perchlonc acul) to 

0b %Xo?s^ e pTercontain antigen but no test compound. Blank (or spontaneous r = ) samples ^ntein 
neither antigen nor test compound. The mean of the blanks (three rephcates) is subtracted from the percent 

release for controls and test compounds. u , , ~ mnn ,, n H ,_ 

The means for control and test compound groups are computed and the result for a test compound is 

computed as percent of control by the formula 

% Histamine Release with Test Compound 
100 X % Histamine Release in Controls 

Values obtained at different concentrations of test compound are used to calculate an IC (the 
concentration in uM which causes a 50% inhibition of histamine release) by linear regression. A compound 
is considered active if the IC™ is 548 uM. 

The results of this test on typical compounds of this invention appear in Table I. 
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TABLE I 

Inhibition o f Histamine Release from 
Immunologically Stimulated Human Basophils 



Compound 



IC 50 ( W M) 



1 



r m j2-Puxanyl)-5-inethyl-N-phenyl-2-pyrimidin- j 17.7 

ll^SEESS^ 1 (3 - tri "«— tnyUphenyl]-, 32.0 

N- ( 4-Metnoxyphenyl ) -4- ( 3-pyridiny 1 ) -2- s i a 
I pyrinndinanune 1 

N-Phenyl-4-< 3-pyridiny 1 ) -2-pyrimidinamine J 0.9 

N- ( 4 -Acetylpheny 1 ) -4 - ( 3 -pyr idiny 1 ) -2 - i « 8" 

pyrxmxdinamine | u.« 

^^"?'i" 0r0 ? henyl) " 4 " (3 -P yri<iin y 1 >-2- I <4a 
I pyrimidinamine 1 

ilna^Se A ° Wheayl) " 4 " (2 " Pyridinyl) " 2 ' pyrifl,i - 1 8 -3 

flna^e AOWhenyl) " 4 " U ' Pyridinyl) - 2 -P yr ^- I 1.0 

flnamiir^ I 1.9 

S^iST**^ I 2.3 

|4-(3-Pyridinyl)-»-(3-(trifluoromethyl)phenvll-l o 7 

2-pyrimidinamine7 hydrochloride P Y J 1 °* 7 

I ^^fmlif JS^ 1 3 - ( trif luoromethyl ) phenyl ] - , 2 .9 

|llna^ine h °^ Phenyl, " 4 ' (2 " thienyl) - 2 -P^ I 3.9 
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«p*ttT.s I (continued) 



Compound 



10 



15 



20 



30 



35 



40 



45 



j-<4-Ethylphenyl)-4-U^ethyl-lH-pyrrol-2- 
yl )-2-pyrimidinamine 
[-Phenyl-4-<2-tfaienyl)-2-pyrimidinamine 



IN' 



3-Chloro-4-oethylphenyl 



) -4- ( 3 -pyridinyl ) -2- 



50 



pyrimidinamxne 

j-( 3-Methylphenyl ) -4- ( 2-pyridinyl ) -2-pyrimi- 
j dinamine 

W-( 3-Methylphenyl ) -4- ( 4-pyridinyl ) -2-pyrimi- 
dinamine 

N-Phenyl-4-{ 4-pyridinyl ) -2-pyrimidinamine 

N-( 3-Methylphenyl ) -4 -< 3-pyridinyl ) -2-pyrimi- 
I dinamine 

N- ( 4-Ethylphenyl ) -4- ( 4-pyridinyl ) -2-pyrimi- 
I dinamine 

N-( 4-Bthylphenyl )-5-oethyl-4-( 4-pyridinyl )-2- 
I pyxiaidinamine 

In- { 4-Ethylphenyl ) -4- (3-pyridinyl ) -2-pyrimi- 
I din amine 

N-( 4-Ethylphenyl ) -4- ( 2-pyridinyl ) -2-pyrimi- 
I dinamine 

N- { 3-Methylphenyl ) -4- ( 2-thieny 1 ) -2-pyr imi- 
I dinamine 

j 4-(2-Puranyl )-N-phenyl-2-pyrimidinaraine 

4-( 2-Puranyl ) 3 -methyl phenyl ) -2-pyrimi- 
I dinamine 

N-( 4-Ethylphenyl )-4-( 6-methy 1-3 -pyridinyl )-2- 
I pyrimidinamine 



0.7 

9.4 

0.9 
1.5 

7.7' 

<48 

<48 

2.1 

0.3 

48 
3.5 

13.4 



55 
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TABLE I (continued) 



Compound 


IC 50 (UM) 


N- ( 4-E thy lphenyl ) -6 -me thy 1 -4- ( 6 -me thy 1 -3 - 
pyridiny 1 ) -2-pyr imidinamine 


19.1 


N-[4-< 4-Methyl-l-piperaziny 1 ) phenyl ] -4- ( 2- 
thieny 1 ) -2-pyrimidinamine 


<24 


N-( 4-E thy lphenyl ) - 4 -pyraz i ny 1 -2 -py r imidi namine 


2.8 


N- ( 3 -Me thy lphenyl ) -4 -pyraziny 1 -2-pyr ami - 
dinamine 


5.4 


N- ( 2-Me thy lphenyl ) -4- ( 4-pyridiny 1 ) -2-pyrimi - 
dinamine 


3.9 


N- ( 3-Ethy lphenyl ) -4- ( 4-pyridiny 1 ) -2-pyrimi- 
dinamine 


10.6 


N-<2, 5-Dimethy lphenyl ) -4- ( 4-pyridiny 1 ) -2- 
pyrimidinamine 


47.1 


Sr < 2 # 3 -Dimethy lphenyl ) -4- ( 4-pyridiny 1 ) -2- 
pyr imidinamine 


20.2 


N- ( 3-Methylphenyl ) -4- ( 3-thieny 1 ) -2-pyrimidin- 
amine 


3.8 


N- ( 2 , 5-Dimethy lphenyl ) -4- ( 2-pyridinyl ) -2- 
pyximiuindinilie 


<48 


N— <3 # 5-Dimethy lphenyl ) -4- ( 4 -pyr idiny 1 ) -2- 
pyrimidinamine 


4.4 


N-l-Naphthalenyl-4- ( 4-pyridiny 1 ) -2-pyrimidin- 
amine 


31.3 


3 , 5-Dimethy lphenyl ) -4-( 2-pyridinyl >-2- 
pyrimidinamine 


1.0 


N-l-Naphthalenyl-4- (2-pyridinyl -2 -pyrimidin- 
amme 


3.0 


N- ( 2 , 4 -Dime thy lphenyl } -4 - ( 4 -pyridiny 1 ) -2- 
pyrimidinamine 


24.0 
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TABLE I (continued) 




Compound i 


ICso(uM) 


4-<4-Pyridinyl)-^(2,4,6-trxmetnyxpnenyx j * | 
pyrimidlnamine I 


10.5 


4 • ( 2-Furany 1 ) ( 4-me thoxypheny 1 J -z-pyrimiaio j 
amine 1 


<48 


liK{4— {4-Methyl-l-pxperazxnyiJpnenyx j * \* f 
pyridinyl ) —2 -pyr imidinami ne 1 


<24 ( 


4- ( 2— Furanyl 3- ( trxf luorometnyi ) pnenyx j * i 
pyrimidlnamine 


<48 j 


N-<4-Fluorophenyl ) -4- < 2-f urany 1 ) -2-pyrimidin- 
amine 


13-3 


N-Cyclopentyl— 4-( 2-pyrxdxnyl ) -2-pyrimiainamine j 


2*2 


NHPhenyi-4-(4-pyrxdinyl ) -2-pyrimidinamine # 
compound with 2-hydroxy-l , 2 # 3 -propane trxcar 
boxylate (2sl) 


3.5 j 


N-Phenyl-4- < 4-pyrxdxny 1 ) -2-pyrxmxdxnamxne , 
(2}-2-butenedxoate (1:1) 


1*0 


»-Pheny 1-4- ( 4-pyrxdxny 1 ) -2-pyr xmxdxnamxne , 
sulfate 




N-Phenyl-4- ( 4-pyrxdxny 1 ) -2-pyrxmxaxnamxne # 
di nitrate 


1 1-2 1 


N- ( 4-Ethylphenyl ) -4-{ 4-pyrxaxnyi J -^-pyrxmxaxn 
amine, pyridine-l-oxide 


I 17.7 J 


N-(3 ,4-Dxmethylphenyl)-4-(2-pyrxdxnyl )-2- 
pyr xmxdxnamxne 


1 5 9 1 

i 1 


N- ( 4-Methoxyphenyl ) -4-( 3-thxenyl ) -2-pyr xmxdxn- 
amine 


1 1^6 1 
1 * 1 


N- ( 3-Ethylphenyl ) -4- ( 2-f urany 1 ) -2-pyrimidin- 
amine 


1 9-7 1 


4-(lH-lndol-3-yl ) -N-phenyl-2-pyrimidinamine 


3-0 
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TABLE I (continued) 








I 

1 1C5o(jiM) 


10 


|N-(2-Methoxy-5-ffiethylphenyl )-4-{4-pyridinvl )- 
2-pyrimidinamine 


6.9 


75 


i« \ j neuiyipn^xiyi j — tx—metnyx—Xlr-pyirjrol — 2— 
y 1 ) -2-pyrimidinamine 


9.4 




N-( 3 -Ethylphenyl )-4-(2-thienyl )-2-pyrimidin- 
1 amine 


48. 0 


20 


1 ( 3— Ethylphenyl ) -4- ( 3-thienvl ) -2-Dvrimidi «— 
1 amine 


JL • X 


25 


4 ~ < lH-Indol -2-y 1 ) -N- ( 3-methy Ipbeny 1 ) -2-pyrimi - 
dinamine 


2.2 




4-1 [ 4-(4-Pyridinyl )-2-pyrimidinyl]amino]- 
I benzoic acid, methyl ester 


27.5 


30 


N-< 3-Methylphenyl ) -4-< 4-quinolinyl ) -2-pyrimi- 
dinamine 


10.9 




N-Phenyl-4-(-4-quinolinyl)-2-pyrimidinamine 


3.0 


35 


N- ( 4— Ethylphenyl )— 4— ( 4—<niinolinvl ) -5-nvri mi — 
dinamine 


A A 

4.0 




4^( 2— Pyridinvl )— N— f 3— ( t^i:f lu«T-rim<»'fHvi uhonwi i_ 

_ «* * # iw \ ajl jluuj, wine uiyi v PuGny X J 

2 -pyr xmxdinamine , sulfate 


3.0 


40 I 


N- ( 3 — Methv 1 phenyl )-4«(2-fhiAnvi i _o_~.»*-«; ^ : — 
— . **^*-*4jr*f**«**jr* / * uixenyx j— pyrxmxaxn— 

a*ine, sulfate 


3.0 


45 I 


dI^r^ an Jii;?;I 3 " (,aethylphenyl } l-2-Pyrimi- 
uinduine , suxxate 


3.0 


r 


S-Phenyl-4-( 4-pyridinyl ) -2-pyrimidinamine , 
phosphate 


3.3 


j; 

50 < 


ST^S-Dimethylphenyl )-4-(2-f uranyl )-2-pyrimi- 


0.7 


h 
j< 


Jinfiliine imethylphenyl } ~ 4 " (2 ~ thienyl ) - 2 "Py rimi - 


4.3 


55 


11 
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TABLE I ( continued) 



Compound ( 


XC 50 (UM) 


N-(2,4-Dif luorophenyl)-4-(4-pridinyl )-2- 
pyrimidinamine I 


<48 


N-(2, 4-Dif luorophenyl ) -4- ( 3-pyridinyl ) -2- I 
pyrimidinamine I 


<48 


N- ( 3-Methylphenyl ) -4- ( S-methyl-2-thienyl } - 

2— pyrimidinamine I 


1.4 


N- ( 2 , 6-Dif luorophenyl ) -4- ( 4-pyridiny 1 > -2- j 
pyrimidinamine 


2.9 


4- ( 4-Pyridiny 1 ) -N- [3-( trif luoromethy 1 ) phenyl ] - 
2-pyrimidinamine, sulfate 


<48 


N- ( 4-Methoxyphenyl } -4-( 3-pyridinyl ) -2-pyrimi- 
dinamine, sulfate 


<48 


N-Phenyl-4-< 3-pyridinyl ) -2-pyrimidinamine , 
sulfate 


3.0 


4 _ ( 3-pyridiny 1 ) — N— [ 3- < trif luoromethy 1 ) phenyl ] - 
2-pyrimidinamine , sulfate 


2-6 


N-Phenyl-4- ( 4-pyridinyl ) -2-pyrimidinamine , 
dihydrochloride 


3.0 


N-[4-(l, 1-Dimethylethyl ) phenyl ] -4- { 3 -pyridin- 
yl )— 2-pyrimidinamine 


0.7 


N-(2 # 6-Dif luorophenyl ) -4- ( 3-pyridinyl ) -2*- 
pyrimidinamine 


22.0 


N— (4— Ethylphenyl )— 4— (5-methyl— 2— thienyl)— 2— 
pyrimidinamine 


36.3 


N- [ ( 3 , 4-Dimethylphenyl )methyl ] -4- ( 2-pyridinyl- 
2-pyrimidinamine 


39.8 


N-(3, S-Dimethy lphenyl ) -4- ( 3-pyridinyl ) -2- 
pyrimidinamine, sulfate 


3.0 


N-(3, 5-Dime thy lphenyl ) -4- ( 3-pyridinyl ) -2- 
pyrimidinamine, phosphate 


3.0. 
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TABLE I (continued) 






Compound 


1 

ICca(uM) 

\ 9^ * 


70 


N- ( 3-Methylphenyl ) -4- ( lH-pyrrol-2-yl ) -2- 
pyrimidinamine 


11.1 


75 


4-i D-«etnyi-2-ruranyl }-N-( 3 -methyl phenyl )-2— 
pyrimidinamine 


2.0 




4 -Methyl —6— (5 -methyl -2 - th i en v 1 ) — N-ohenvl —2 - 

J mm * mm ma j mm- mat %m mm mm MM ▼ A / W UitCUV A w 

pyrimidinamine ^ 




20 


H- C 4- (Dime thy lamino) phenyl 1-4- { 4-ovridinvl )— 2— 
pyrimidinamine 




25 


5 < 3 -Methoxyphenyl ) -4- ( 4-pyridmy 1 ) -2 -pyrimi- 
dinamine 


0.4 


N- ( 3 -Me thoxy pheny l)-4-(2- ovr i d i n v 1 )— 2-nvi-imi — 
dinamine 


w • a 


30 


N- [ 4- (Dimethy lamino ) phenyl ] -4- ( 2-ovridinvl ) -2— 
pyrimidinamine 


5 7 




N-( 3 -Methoxyphenyl ) -4 - ( 3 -pyr i dinvl ) -2-Dvrimi- 
dinamine 


V « w 


35 


!l— { 3 * 5— DimethvlDhenvl U4«(VnvriHinv1 

pyrimidinamine 


U.O 


40 


4- f [ 4 - ( 3-Pyridinyl ) -2-pyrimidiny 1 ] amino ] - 
benzoic acid, ethyl ester 


12-4 


iffrN-Dimethyl-N i -f 4-(3-Dvridinvl )-2-ovriniidin- 
yl J -1 , 4 -benzenediamine 




45 


j?* 2 ' 5-Dimetnyl-3-f uranyl ) -N-phenyl-2-pyrimi- 


2.0 




N,N-Dimethyl-N'- [ 4-{ 4-pyridinyl ) -2-pyrimi- 
dmyl ) benzenediamine , trihydrochloride 


0.4 


50 


5~ ( 2 #5-pimethyl-3-f uranyl )-N-( 3-methylphenyl )- 
2-pyrimidinamine ~ 


28.5 


55 


4 " (2 ' 5-Dimethyl-3-f uranyl )— N-( 3 , 5-dimethyl- 
phenyl -2-pyrimidinamine 


4.1 
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TABLE I (continued) 



Compound 



IC 50 (yM) 



N , N-Dimethyl-N • - [ 4- ( 2-pyr idiny 1 ) -2-pyrimidin- 
flT-l^-benzeHediamine, dihydrochloride 

4- ( 2 , 5-Dimethyl-3-f urany 1 ) -N- < 4-ethylphenyl ) - 
-2-pyr imidinamine 

N, N-Dimethyl-N « - [ 4- ( 3-pyr idiny 1 ) -2-pyrimi- 
I dinyl ]-l, 3 -benzenediamine 

3 _[ [4-(2-Pyridinyl )-2-pyrimidinyl ] ami no] ben - 
zoic acid, ethyl ester 

N r N-Dimethyl-N ' - [ 4- ( 2-pyridinyl ) -2-pyrimidin- 
| ylj-l , 3 -benzenediamine 

4-£ [4-(3-Pyridinyl )-2-pyrimidinyl ]amino]phenol 

3-1 [ 4- ( 3-Pyridinyl ) -2-pyrimidinyl ] amino ]ben- 
zoic acid, ethyl ester 

N-(4-Methoxyphenyl ) -4- (3-pyr idiny 1 ) -2-pyr imi- 
jdinamine, phosphate 

In— (3, S-Dimethylphenyl ) -4- ( 2-pyridinyl ) -2- 
I pyrimidinamine , sulfate 

IN— [4— ( 2-Propeny loacy ) phenyl ] -4- { 3-pyridinyl ) -2- 1 
I pyrimidinamine 1 

|N-[4-£2- (Dimethylamino ) ethoxy Jphenyl ] -4- 
( 3 -pyridinyl ) -2-pyr imidinamine 

I N-Phenyl-4-( 3-pyridinyl ) -2-pyr imidinamine , 
phosphate 

IN* -[ 4-( 2-Puranyl ) -2-pyrimidinyl ] — N,N— 
dimethyl-1 , 4 -benzenediamine 

N,N-Dimethyl-N' -[ 4- ( 2-thienyl ) -2-pyrimidinyl ] - 1 
I 1 , 4— benzendiamine 

In'— [4— (2, 5-Dimethyl-3-furany 1 ) -2-pyrimidinyl ] - j 
N#N-dimethyl-l , 4 -benzenediamine 



4.4 

19.2 

1.7 

3.0 

0.5 

5.1 
20.3 

3.2 

0.6 

0.8 

0.5 

2.7 

1.9 

0.6 

4.9 
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5 


TABLE I (continued) 


10 


Compound 


1 

IC 50 ( U M) 




jg#N-Dxmetliyx-N" - 1 4- ( 3-methyl-2-thienyl )-2- 
pyrimidinyl ]-l , 4-benzenediamine 


1.8 


15 


I H- \ 3 9 5-Dxmetny lpheny 1 ) -4— ( 2-pyridinyl ) -2- 
pyrimidinamine, phosphate 


0.3 


20 


N,N-Dxmethyl-N - ( 4- < 3-pyrxdxnyl ) -2-pyrxmidin- 
1 yl J -1 , 4-benzenediamxne , trihydrochloride 


1.5 




- t y - 71 4 » 4-pyradznyl ) -2-pyrxmxdin- 
1 ylT-1 , 3-benzenediamine 


3.5 


25 


U,M-Dimethyl-N'-[4-taethyl-€-<4-pyridinyl ) -2- 
pyrxinxdiny 1 ] -1 , 4-benzenedxamine 


■ 37.7 | 




«~i *— i J — oxmetny lamu.no ) propoxy ] phenyl ] —4— ( 3— 
pyridinyl ) -2-pyrimidinaniine 


0.5 


30 


m 1 «- 1 J-Dxetny lamxno )ethoxy J phenyl 1 -4- < 3- 
pyridinyl )-2-pyrimidinamine 


0.2 


35 I 


N- 1 4- 1 2-Dxmethy lanxno ) ethoxy ] phenyl ]-4- ( 3- 
pyrxdxny 1 ) -2-pyrxmidinamine , hydrochloride 


0.5 




zoic acid ) -2-pyrimxdxny 1 ] ami no] ben - 


7.6 


40 


N,N-piaethyl-M«-[4-(2-pyridinyl)-2-pyrijiiidin- 
ylT— 1 , 3-ben2enediamina h , hvrft^h i j~ 
•* * » •* «<w»«iiBu*anuiije * oxnyorocnxorxae 


0.5 




M-Diaethyl-N- - £ 4- < 2-pyridinyl ) -2-pyrimidin- 
7 l J -1 , 3 -benzenedxamxne , trihydrochloride 


1.0 


45 


?"i 3 ' S'Pf^^yipiienyl ) -4- ( 2-furanyl ) -5 -methyl - 
z-pyrxmxdxnanxne 


<24 


I 

< 

SO 


3jN-Dimethyl-M'-C4-(4-pyridinyl)-2-pyrxmidin- 
f J" 1 #3 -benzenedxamine , dihydrochlor ide 


0.5 


] 


fl»i ^if"?^ a w yl > - 5 -»e**yl-2-pyrimxdiny 1 ]-N,N- 
iimethyl-1, 4-benzenediamxne ~ 

— 1 


6.1 [ 



55 
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•paniTR T (continued) 






1 

IC 50 (uM) 


4- ( 2-Ftrranvl ) -5-tnethyl— N-phenyl-2-pyrimidin- 
amine, sulfate 


5.0 


xrt — r a—/ tenzofnranvl 1— 2— ovrimidiny 1 1 — N * N—di - ■ 
me thy 1-1 # 4-benzenediamine 


5.6 


4-Methvl-N-phenyl-6-( 2-pyridinyl ) -2-pyrimi- 
dinamine 


26.8 


4-f f 4— (4-( Pvridinvl ) -2-pyrimidinyl ] amino 1 - 
phenol 


3.3 


N- £ 4- £ 2-<Din«thylamino )ethoxy ] phenyl ] -4- { 4- 


1.5 


N— £4— £2— ( Dime thy lamino ) ethoxy ] pfaeny 1 ] N « ,N'- 
51nM»fchvl-N- f 4-< 4-ovridinyl ) — 2— pyrlmidinyl 3 - 
1 r 2-ethanediamine 


9.1 


tj— r a— r i-n imethvlafflino loropoxv ] phenyl ] — 4— { 4— 
pyridiny 1 ) -2-pyrimidinamine 


1.3 


m— T 4 — f 2— ( D iethvl amino ) ethoxy ] phenyl ] — 4 - { 4 — 
pyridiny 1 }— 2-pyrimidinamine 


0.2 


a— r o-f / laOiafHrtytmhAnvl 1 amino 1 —4 — ovrimidinyl 1 — 
1-methy Ipyridinium r iodide 


33.3 


v? tct— nnTOaf-Hxrl r 4— ( 4-»ovridinvl ) — 2— pyrimi— 
dinyl) ]-l,3-benzenediamine, sulfate , 


1.0 


n N-Dimethvl—lJ* - f 4- ( 2-thienyl ) -2-pyrimidinyl ] - 
1 , 3 -benzenedi amine 


2.4 


m M-nim^thvl— N f -f4— ( 5-methvl-2— fxiranyl )-2— 
pyrimi dinyl ]-l, 3-benzenediamine 


1.6 


N • - [ 4- ( 2 , 5-Dimethyl-3-f uranyl ) -2-pyrimidinyl ] - 
N, N-dxmethyl— 1 # 3— benzene<iiamine 


<24 


N-£2-(Diethylamino)ethyl ]-4-£ [4-( 3-pyridin- 
yl ) -2-pyrimidinyl ] amino Jbenzamide 


0.8 
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5 


TABL£ I (continued) 




10 


Compound 


1 

IC 50 (yM) 




4-C [ 4- ( 4-Pyridinyl ) -2-pyrimidinyl ] amino 1- 
pnenoxy jaceric acia r etnyi estex 


5.8 


15 


N,N-Diethyl-N f - [ 4- ( 4-pyridinyl ) -2-pyrimidin- 
yx j x # *i"Denzcneaiainxne 


1.1 


20 


N^-Dimethyl-N'-t 4-methyl-€- ( 2-pyridinyl ) -2- 
pyx xmxaxnyx j x r 4- oenzeneaiamine 


31.8 




N-[ 4- ( lH-Imidazol-l-yl ) phenyl ] -4-< 4-pyridin- 
y x / "A-pyrimiainaraine 


12.3 


25 


N-[ 4-< 4-Pyridinyl ) -2-pyrimidinyl ]-l , 4 -benzene- 
aiamine , nycurocnxonae 


3.0 




N, N-Diethyl -H'— [4-( 3-pyridinyl ) -2-pyrimi- 
uxnyx j x * ** oenzenecLiainxne 


1.7 


30 


N-C 4-< lH-Imidazol-l-yl )phenyl ] -4-< 3-pyridin- 
y x ; —z — py .t inia i naaine 


1.3 


35 


l-£ 4-1 1 4-< 3-Pyridinyl ) -2-pyrimidinyl J amino ] - 
pnenyi j etnanone , oxxme 


11.4 




l-[ 4- 1 [ 4- ( 3-Pyridinyl ) -2-pyrimidinyl 1 amino 1 - 
pneny x j etnanone # o— methyl oxxme 


5.1 


40 


N , N-Diethy 1-N • - [ 4- ( 2-pyridinyl ) -2-pyrimidin- 
y x j — x , Denzeneaxamine 


10.1 




N- [ 4- < lH-Imidazol-l-yl ) phenyl ] -4- ( 2-pyridin- 
yx / ^ pyriiniainaniin© 


1.8 


45 


4-( 2-Puranyl ) -£-( 4- ( lH-imidazol-l-y 1 )phenyl ] - 
* pyriniainainine 


2.2 


50 


N-Methyl-4-t r 4- (3-pyridinyl ) -2-pyrimidinyl ]- 
amino ] — benzamide 


4.6 


N , N-Dimethyl -N'-[4-( 5 -me thy 1-2 -thieny 1 ) -2 - 
pyrxmidiny 1 ] -1 , 3-benzenediamine 


5.7 



55 
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TABLE I (continued) 



Compound 



IC 50 (uM) 



I 



N,N-Dimethyl-N f -[4-< 3- thieny 1 ) -2-pyrimidiny 1 1 - 
1 , 4-benzenediamine 

N- [ 1- [ 4- [ [ 4- ( 3-Pyr idiny 1 ) -2-pyrimidiny 1 ] - 
amino ] phenyl ] e thy 1 ] f ormamide 

N-£ 4-[l-Aminoethyl ) phenyl ] -4- ( 3-pyridinyl ) - 
2-pyr imidinamine , tr ihydr ochl or ide 

4-[ [4-<3-Pyridinyl ) -2-pyrimidiny 11 amino ]benz- 
enesulfonamide 

N-( 3-Chlorophenyl ) -4 - ( 4-pyr idiny 1 ) -2-pyr imi- 
dinamine 

N-( 3-Chloropheny 1 ) -4- ( 3-pyridinyl ) -2-pyr imi- 
dinamine 

N-(3-MetAoxyphenyl )-4-(3-thienyl )-2-pyrimidin- 
amine 

N-Methy 1-N- [4-1 [ 4- ( 3-pyridinyl ) -2-pyrimidin- 
y 1 ] amino ] phenyl ] ace t amide 

N-Methy 1-N- [4- [ [ 4- ( 4-py^idinyl ) -2-pyr imidin- 
y 1 1 amino ] phenyl ] acet amide 

N-Methyl-N-[ 4-[[4-( 2-pyridinyl ) -2-pyr imidin- 
y 1 ] amino ] phenyl ] ace t amide 

( 4- ( 2-Furanyl ) — N- ( 3-methoxypheny 1 ) -2-pyrimi- 
dinamine 

4- ( 2-Benzof urany 1 ) -N— ( 3-methoxypheny 1 ) -2- 
pyrimidinamine 

Oxo [ phenyl [ 4- ( 4-pyr idiny 1 ) -2-pyrimidiny 1 ] - 
amino] acetic acid, ethyl ester 

N- [ 4- [ [ 4- ( 4-Pyridiny 1 ) -2-pyrimidiny 1 ] amino 1 - 
phenyl Jacetamide 



18 



0 233 461 



TABLE I (continued) 



5 


Compound 


IC 50 (mM) 


10 


N,M-Diniethyl-N , -(4-(2-furanyl)-5-mcthyl-2- 
pynmidinyl J-l , 3-benzenediamine 


40 




N- ( 4 - 1 1 4- ( 3 -Pyr idiny 1 ) -2-py r imid i ny 1 ] ami no J - 
phenyl Jace tamide 


3.6 


15 


4-{ [4-<2-Pyridinyl)-2-pyrimidinyl 1 amino J- 
ben zenesul f onamide 


4.S 




N-{4— [ [ 4-<2-Pyridinyl ) -2-pyrimidiny 1 ] amino ]- 
phenyl ] ace tamide 


1.5 


20 


N-(3-Methoxyphenyl)-4-(2-thienyl )-2-Dvrimi- 
danamine 


0.9 


25 


N-[ 4-( 4-Methyl-l-piperazinyl ) phenyl ]-4-(3- 
pyridinyl ) -2-pyrimidinamine 


1.5 




N- ( 3 -Me thoxypheny 1 )-4-(5-niethy 1-2-thieny 1 ) - 
2-pyrimidinamine 


2.3 


30 


N-< 3-Chloropheny 1 ) -4-( 2-pyr idiny 1 ) -2-pyrimi- 
dinamine 2 


1.3 




4-( 2-Puranyl)-N-(4-(4-aethyl-l-pipera2inyl ) - 
phenyl J -2-pyrimidinamine 


1.8 


35 


pyridinyl) -2-pyrimidinamine 


0.6 


40 


N- ( 3 -Methoxyphenyl )-4-(2, 5-dimethvl-3 u-ran- 
yi) -2-pyrxmxdxnamxne 


5 . 8 




Ur t 4- (2-Pyridinyl) -2 -ovr imidinvl i - i 

diamine, dihydrichloridl Y ] 1 ' *-** nz * n *~ 


1 . 0 


45 


dInamii2 0r0Phenyl> " 4 " ( 4 "Py ridin yD -2-pyrimi- 


0.7 




dIna^in^ 0rCPhenyl) - 4 -< 3 -Py rid i«yM -2-pyrimi- 


3.3 


SO 


dinamiie° rOPheny:L) "^< 2 '^ id ^y^ "2-pyr imi- 


0.9 


I 

55 


Phenyl \lZ£n%l ±dinyl) - 2 -Py«^inyl ] amino ] - 


4.1 


" « 1 
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TABLE I (continued) 



Compound 


ic 50 (mM) 


N-Methyl-N » -[4- (3-pyridinyl ) -2-pyrimidinyl ] - 
1 , 4— benzeneaiamine 


2.1 


i£-[4-( 1-MetnyletAyl ) phenyl ] -4 - ( 3 -pyr idiny 1 ) - 
2— pyrimiainamine 


1.1 


H-Methyl-IT -[4- (2-pyridinyl) -2-pyrimidinyl] - 
1 r 4— benzenediamine 


1.4 


H- (3-Ethylphenyl) -4- (3-pyridinyl) -2-pyrimi- 
d in amine * 


1.7 


£- ( 3 -Ethy Iphenyl ) -4 - ( 2 -pyr idiny 1 ) -2 -pyr imi- 
dinamine 


1.4 


3-C [4-(2-Pyridinyl) -2-pyrimidinyl] amino ]ben- 
zenesulfonamide 


0.7 


3-[ [4-(3-Pyridinyl) -2-pyrimidiriyl] amino Jben- 
z enesul f onamide 


0.2 


N- [4- (1 , 1-Dimethylethyl) phenyl ] -4- ( 2-thienyl ) - 
2 — pyr imidinamine 


4.6 


1^ # N-Diet:hyl-N , -[4- (2-furanyl) -2-pyrimidinyl] - 
1 , 4— benzenediamine 


3.4 


3-[ [4-( 4-Pyridinyl) -2-pyrimidinyl ] amino ] - 

D6I1Z clleSuX X onajaxuc 


0.5 J 


H/H-Dimethyl-N' -[4- (4-pyridinyl) -2-pyrimi- 
Hnnvi i — i 5-ben2enediai!iinft - fumarate 


36.2 


2 -[i-f4-[[4-(3 -Pyridinyl ) -2-pyrimidinyl ] amino ] 
phenyl ] ethylidene ] hydrazinecarboxamide 


8.1 


N- [ 4- [ 2- [bis ( 1 , 1-Dimethylet^iyl ) amino ] ethoxy ] - 
phenyl] -4- (3-pyridinyl) -2-pyr imidinamine 


4.6 


a-Methyl-4-[ [4- (3-pyridinyl) -2-pyrimidinyl ]- 
amino ] benzenemethanol 


4.5 


N-[l-[3-[ [4-(3 -Pyridinyl ) -2-pyrimidinyl ] - 
amino ] phenyl ] etJiy 1 ] f ormamide 


4.6 


N- [ 3 - [ [ 4- ( 4 -Pyridinyl ) -2-pyrimidinyl ] amino ] - 
phenyl ] acetiamide 


2.1 
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TABLE I rconrim.pH^ 



Compound 



'lC 50 (pM) 



N-[ 3-[ [4- ( 3 -Pyridinyl ) -2-pyrimidinyl ] amino ] - 
phenyl ] acetamide 

N- [ 4- ( 3-Pyridinyl) -2-pyriaidinyl ] -l , 3 -benzene- 
diamine, dihydrochloride 

Hi N-Diethyl-N » -[4- (5-methyl-2-furanyl ) -2- 
pyrimidinyl ] X , 4-benzenediamine 

I£-(3-Methoxyphenyl) -4-(5-methyl-2-furanyl) -2- 
pyrimidinamine 

N-[3-[ [4- ( 2-Pyridinyl ) -2-pyrimidinyl ] amino ] - 
phenyl ] acetamide 

N-[3-( lH-Imidazol-l-yl) phenyl ] -4- (2-pyri- 
dinyl) -2-pyrimidinamine 

fi-[4-(4-Pyridinyl) -2-pyrimidinyl] -1,3-benzene- 
di amine 

M-[2-Methyl-4-[ [4-(4-pyridinyl) -2-pyrimi- 
dinyl ] amino ] phenyl ] acetamide 

2-Methyl-N- [4- (4-pyridinyl) -2-pyrimidinyl ] - 
1, 4-benzenediamine, dihydrochloride 

U- C 4- (2-Pyridinyl) -2-pyrimidinyl ] -1 , 3-benzene- 
diaoine 

H- C 4- [ [ 4- (5-Methyl-2-thienyl ) -2-pyrimidinyl ] - 
amino ] phenyl ] acetamide 

H- [ 3 - ( 1-Aminoethyl ) phenyl ] -4- ( 3 -pyridinyl ) -2- 
pyrimidxnamine , trihydrochloride 

H- [ 3- [ 2- (Diethylamino) ethoxy] phenyl ] -4- f 3- 
pyridinyl) -2-pyrimidinamine 

H7(2-Methoxyphenyl) -4-(3-pyridinyl) -2-pyrimi- 
dinaiine 

N- [ 4 - [ [ 4 - ( 2 -Thieny 1 ) -2 -pyr imidiny 1 ] amino ] - 
phenyl ] acetamide 

H- C 2 -Methyl -4 - [ 4- ( 3 -pyridinyl ) -2-pyrimidinyl ] - 
phenyl ] acetamide 

H ; - C 4- ( 2 -Benzo f uranyl ) -2-pyrimidinyl ] — N , N— 
diethyl-i, 4-benzenediamine 



5.0 
0.4 
28.0 
1.2 
0.3 
0.1 
1.0 
1.2 
0.9 
0.2 

0.3 

5.1 

2.8 

9.8 

0.2 

1.8 

6.2 
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TABLE I (continued) 



Compound 

N-[4-[[4-( 2-Furany 1 ) -2-pyrimidiny 1 3 amino ] - 



phenyl] acetamid* 



N-[4- (lH-Imidazol-l-yl) -3-(trif luoromethyl) - 
phenyl]"*- (4-pyridinyl) -2-pyrimidinamxne 

N-[3- (iH-Imidazol-l-yl) Phenyl] -4- (3-pyri- 
dinyl) -2-pyrimidinamine 

2-C [4-(3-PyridinyD -2-pyrimidiny 1 ] amino ]- 
phenol 

4- (2-Furanyl) -N-[3- ( lH-imidazol-l-yl) phenyl ] - 
2— pyrimidinamine 

M- [ 3- [2- ( Diethylamino) ethoxy ] phenyl ] -4- ( 2- 
furanyl) -2-pyrimidinamine 

N-r4-(lH-lmida 2 ol-l-yl)-3-(t:rifluoromethyl)- 
phenyl ] -4- ( 2-pyridinyl ) -2-pyrxmidinamxne 

1 3 - c 2 - ( Diethylamino ) ethoxy ] phenyl ] -4- ( 2- 
thienyl) -2-pyrinidinamine 

H- [ 3- 1 2- ( Diethylamino ) ethoxy] phenyl ]-4-(4- 
pyridinyl) -2-pyrimidinamine 

K-[4-( 4-Pyridinyl) -2-pyrimidiny 1] -1 , 4 -ben- 
zenediamine 

N-[3-(lH-Unidazol-l-yl)phenyl]-4-(4-pyridinyl)- 
2-pyr imiditi amine 

N-[3-(lH-Imidazol-l-yl)phenyl3-4-(2-thienyl)-2- 
pyr imidinamine 



IC =n (MM) 



0.4 



0.1 



23.5 



0.8 



1.3 



1.6 



- 0.6 



0.7 



2.4 



o.«f 



The ability of these compounds to inhibit lipoxygenase activity in terms of me suppression* Ihe 
release and biosynthesis of leukotriene B4(LTB4) and 5-hydroxy-eicosatetraenoic aad (5-HETE) was 
measured as follows. . . . . O7op 

in this assay 3 '10' peritoneal neutrophils derived from guinea P»Qswere >™»%^* ^ C 
Dulbeccos buffer containing 50mM tris buffer (pH 7.4). Rve minutes before the addition oflOO jxM 
arSTnic acid and 20 uM calcium ionophore (A23I87). control vehicle or the test compounds were added 
to the neutrophils at a concentration of 10 ug/ml. 

Three minutes after the addition of arachidonic acid and calcium .onophore the total hp* was 
partition^ into chloroform after adjusting the pH to 3 with citric acid and the addrton of equal parts of 

methanol and chloroform. — /rami 

The 5-HETE and LTB4 were resolved by HPLC using a 5 U-M 4*25 cm octadecyl sUica cokimn (IBM 
Instruments) with 70-80% methanol in water adjusted to pH 3.0 with acetic acid. As the mobile phasewas 
puTpS S Tml/minuTe. LTB4 and 5-HETE were detected by absorbance at 270 and 236 nm. respectwely. 
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LTB4 and 5-HETE were quantitated by comparison with the control and the results were expressed as a 
percent of control. The lower the percentage, the more active the compound. 

The results of this test on representative compounds of this invention appear in Table II 



to 



is 



20 



30 



40 



45 



SO 



TABLE II 

Inhibition of Neutrophil Lipoxygenase from 
Immunologically stimulate d Guinea Pig Neutrophils 



% Inhibition 



Compound 



I.TB4 



55 



4- ( 3-Pyridiny 1 ) -N-I 3-trif luoromethyl ) - 
phenyl J -2-pyrimidinanine 

N- ( 4 -Acetylphenyl ) -4- ( 3 -pyridiny 1 ) -2- 
pyr imidinami ne 

X- ( 4 -Fluorophenyl ) -4 - ( 2 -pyr idiny 1 )-2- 
pyrimidinamine 

N-(4-Methylphenyl )-4-<4-pyridinyl)-2- 
pyrimadinamine 

M- < 4 -Fluorophenyl ) -4 - { 4 -pyr idiny 1 } -2- 
pyrinidinamine 

4 - ( 3 -Pyridiny 1 ) -N- ( 3-trif luoromethyl )- 
phenyl J-2-pyriaidinawlne 

jg-Phenyl-4-(4-pyridinyl)-2-pyrimidinaaine 

N-(3-ftethylphenyl)-4-(3-pyridinyl)-2- 
pyriBudlnamine 

N-I 4 -Ethy lpheny I ) -4 - ( 4 -pyr i diny 1 ) -2- 
pyrimidinaaine 

N-<4-Ethylphenyl)-4-<2-pyridinyl>-2- 
pyrlaidinaaine 

4-<2-Puranyl )-N-(3-nethylphenyl )-2-pyrimi- 
dinamine 

N-H-M-Methyl-l -pi p« r a z i ny I > pheny 1 ] -4 - 
<2-thAenyl)-2-pyri»idinamine 



58-1 



5-HETE 





37.0 




45.0 




45.0 




53.0 




58.0 




58.0 
40.0 


33.9 


41.0 


29-5 


41.0 


7.4 


3.0 


48.0 
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TABLE IT ( continued) 



Compound 



% inhibition 



LTB4 I 5-HETE 



N- (4-Ethylpfaenyl )-4-< 6-methyl-3-pyridin- 
yl ) — 2— pyriaidinamine 

N-(3-Methylphenyl)-4-pyrazinyl-2-pyrimi- 
dinamine 

N- ( 3-Ethylpheny 1 )-4-< 4-pyridinyl )-2- 
pyrimidina«ine 

N- ( 2 r 3-Oi»ethylpheny 1 ) -4 - ( 4-pyridinyl ) -2- 
pyrinii ^ i n"' 

N-Phenyl-4-(3--tnienyl)-2-pyrimidinamine 

N- ( 3-Methylphenyl )-4-<3-tnienyl ) -2-pyrimi- 
dinamine 

N- ( 4-Ethylpneny 1 )-•*-( 3 - thieny 1 ) -2-pyrimi- 
dinamine 

N— (2, 4-Dinethylphenyl )-4- ( 2-pyridinyl ) -2- 
pyrimidinamine 

N-<3, 5-Diaethy lpheny 1 ) -4- ( 4-pyridinyl ) -2- 
pyrimidinaaine 

N- ( 2-Methoxyphenyl )-4- ( 4-pyridinyl ) -2- 
pyrimidinamine 

N-< 2 , 5-Diaethoxypheny 1 ) -4 - ( 4-pyridinyl ) - 
2-pyrimidinamine 

N-<2, 4-Diaethylpheny 1 ) -4 - ( 4-pyridinyl ) -2- 
pyrimidinaaine 

N-( 2-Methoxy-5-methylphenyl ) -4-( 2-pyridin- 
yl )— 2— pyrimidinamine 



S3. 4 54.0 



36.4! 
58. 4 



50.0 



28.7 



53-1 
17.4! 
43.21 
37. 0| 



56.0 
48.0 



56.0 



54.0 



54.0 



21.0 



47.0 



43.0 



54.0 
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TABLE II (continued) 





% Inhibition 


Compound 


LTB4 


I 5-HETE 


4- ( 4 -Pyridinyl ) — N— (2,4, 6-trime thy lphenyl ) - 


S3. 6 




4- < 2-Furany 1 ) -N- ( 4 -methoxypheny 1 J -2- 




1 44.0 


4-< 2-Furany 1 ) -N- f 3 - trif luoromethyl ) - 
phenyl ]-2-pyrimidinamine 


45.0 


49.0 


N7< 4-Fluorophenyl )-4-( 2-f uranyl )-2-pyrimi- 


33.0 




N-Phenyl-4- ( 4-pyridinyl )-2-pyrimidinamine, 

tua^ouna wi uj nyCuTOXy— JL j "prnna nA^n — 

carboxylate (2:1) 


58.0 




H i \<^*** uxiutz wjiyxpnenyx jinewnyx J —4— t 4— 
pyridinyl ) -2-pyrimidinamine 


24.0 


36.0 


w-r«eny x — * - 1 pyrxaxnyl }-2-pyrxinxdxnafflxne # 
sulfate 


56.0 




4 - { 2-Benzo£uranyl ) — N- ( 3-methy lphenyl ) -2- 
pyrxmxdxnamine " j 


46.1 




N-(4-Ethylphenyl ) -4- (4 -pyridinyl )-2- 

CVrifflidi n-ami no 1 




19.0 


N- ( 3 , 4 -Dime thy Ipheny 1 ) -4 - < 4 -pyridinyl ) -2- 
pyrimidinamine J 




19.0 


N-(3 , 4-Dimethylpheny 1 ) -4-( 2-pyridinyl >-2- 
pyrimidinamine " I 


17.3 


35.0 


N-<4-Fluorophenyl )-4-<3-thienyl )-2-pyrimi- 
dinanine I 


51.6 




4-<10H-Phenothiazin-2-yl)-N-phenyl-2- 
pyrimidinamine 1 


1 
1 


48.0 

1 
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TABLE IT (continued) 





% inhibition 


Compound 


LTB4 


5— HETE 


4-(lH-Indol-3-yl ) -N-phenyl-2-pyrimidin- 


41.2 


39.0 


ami 






N-< 2-Methcucy-5-methylphenyl ) -4- ( 4-pyridin- 

Hi \ «• nvrlmi.dxn3JXii.xic 


44.7 


37.0 


N-< 3-Methylphenyl ) -4-(l-methyl-lH-pyrrol- 
2— vl ) — 2-pyrimidinamine 




60.0 


4-( l-44ethvl-lH-pyrrol-2-yl ) -N-phenyl-2- 
pyrimidinamine 




57.0 


N- ( 4-Ethylphenyl ) -4- ( lH-indol-3-yl } -2- 
pyrimidinamine 


56.5 




N— [1,1 •-Bipheny 1 ] -4 -y 1 - ( 4 -pyridiay 1 ) -2- 
pyrimidinamine 


37.1 


45.0 I 


4_f r 4- ( 4-pyridinyl ) -2-pyrimidiny 1 ] -amino ] - 
benzoic acid, methyl ester 


45.2 


47.0 


ft-C3-Methylphenyl)-4-{4-quinolinyl )-2- 
py3rxm.Q~1.no iu i n*= 


16.0 




N-Phenyl-4- ( 4 -quinol iny 1 ) -2-pyrimidinamine 


46.4 


57.0 I 


»-< 4-Ethylphenyl )-4-{4-quinolinyl )-2- * 
pyrimidinamine 




58.0 


N-(3 ,5 -Dimethyl phenyl ) -4- ( 2 -fur any 1 } -2- 
pyrimidinamine 


56.1 




N-[ 4- < 1, 1-Dimethy lethy 1 ) phenyl ]-4-(4- 
pyridinyl )-2-pyrimidinamine 


47.8 


54.0 


N-Methyl-N-pheny 1-4 - ( 2-pyridiny 1 ) -2- 
J pyrimidinamine 


58. 1 


54- 0 
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TABLE II (continued) 



I 


% Inhibition 


PAmn/Mi nA 

uumpuunu 


LTB4 


5— HETE 


amine 


C C A 

55 - 4 




N— ( 4— EthvlDhenvl )— 4 — ( If?— nvrrol —2— vl 1— 3 — 
pyx-imidinamine 


32. 6 


54.0 


4— ( 3— Pvridinvl ) -N- f 1 - / fr{ f 1 iiArotnof hvl 1 — 
\ ry^xuxuy i ; ri ( j \ ux 1 1 1 UOrrUnc uuy 1 ) 

phenyl ]-2-pyrimidinamine sulfate 


37.3 


49.0 


w ruciiyj. *« \ «* pynainyi j— pyn.ni.iciinainine# 
dihydrochloride 


48.0 


43.0 


* v o neinyi-^- tnienyi j — N— phenyl— 2— pyjrinii— 
Idinamine ~ 




59.0 


4 t 3-«etnyl-2-r uranyl ) -N-< 3-methylphenyl ) - 
2-pyrimidinamine ~ 


59.6 




* fie wiy a — o— 1 5 me thy 1 -2 - thi eny 1 ) — N-pheny 1 - 
2 -pyr imidinamine 


42.3 


52.0 


i *» i uuoecnyiaaino J pneny 1 J — 4 — ( 4 — pyridin— 
yl ) -2-pyrifflidinamine 


16.6 


12.4 


N-( 3-Methoxyphenyl }-4-(4-pyridinyl )-2- 
pyr jl mi am ami ne 


31.2 


50.0 


N-( 4- (Dime thy lamino ) phenyl J -4- ( 2-pyridin- 
yl ) -2-pyrimidin«*mine 


20.1 


17.2 


!?-< 3 , 5-Dimethylpheny 1 ) -4- ( 3-pyridinyl ) - 
2 -pyrimidi nanine 


50.7 


56.0 


*-( U7<3-Pyridinyl)-2-pyrimidinyl]amino]- 
benzoic acid, ethyl ester 


35.8 


47.0 


N f N-Dimethyl-N-« (4-< 3-pyridinyl )-2-pyrirai- 
dmyl ] -1 , 4-benzenediamine 

■ L 


43.4 

1 


34.0 

1 
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TABLE II (continued) 





% Inhibition 


Compound 


I.TB4 


5-HETE 


4-< 2 , 5-Dimethyl-3-f uranyl ) -N-phenyl-2- 
pyrimidinamine 


46.9 


56.0 


N, N-Dimethyl-N • - ( 4- ( 4-pyridiny 1 ) -2- 
pyrimidinyl ]-l, 4-benzenediamane , trihydro- 
chlori.de 


40.7 


37.0 


N,N-Dimethyl-lT - [ 4- ( 2-pyridinyl ) -2-pyrimi- 
diny 1 J -1 , 4-benzenediamine , dihydrochlorxde 


37.6 


39.0 


4 _[ [4-(3-Pyridinyl )-2-pyrimidinyl ]amino]- 
phenol 




30.0 


3-£ £4-(3-Pyridinyl }-2-pyriinidinyl ]amino]- * 
benzoic acid, ethyl ester 


36.1 


50.0 


N-(3 .5-Dimethylphenyl )-4-< 2-pyridinyl )-2- 
pyr inuLdinam i ne # sul fate 


50.0 




H- r 4— ( 2-Propeny loxy ) pheny 1 ] — 4 - { 3 — pyridin- 
yl ) —2— pyrimidinainine 


34.1 




N' [ 4- ( 2-Furany 1 ) -2-pyrimidiny 1 ] -N # N-dim- 
^thvl— 1 m 4— benzenediamine 


16.9 


16.9 


N, N-Dimethyl-N • - ( 4- ( 2-thieny 1 ) -2-pyrimi- 
dinyl ] -1, 4-benzenediamine 

> 


49.8 


17.8 


N«-[4-(2, 5-Dime thy 1-3 -f uxany 1 ) -2-pyrimi- 
dinyl J-N,N-dimethyl-l , 4 -benzenediamine 


21.6 


17.0 


N,N— Dimethyl— N • - [ 4- ( 3-methyl-2-thienyl ) - 
2-pyrimidiny lT-1 . 4 -benzenediamine 


16-4 


13-6 


N« N-Dimethyl-N • - [ 4- ( 3-pyridiny 1 ) -2-pyrimi- 
dinyl]-l,4-benzenediaxnine, trihydro- 
chloride 


46.8 


42.0 


N # N-Dimethy-N' -[ 4-( 4-pyridiny 1 ) -2 -pyrimi- 
dinyl 1 -1 , 3-benzenediamine 


51-1 
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TABLE II (continued) 



70 



75 



SO 



25 



30 



35 



40 



45 



SO 



Compound 



N , N— Dime thy 1 -N • - { 4 -me thy 1 -6- ( 4 -pyridin- 
yl7-2-pyrimidTnyl J -1 , 4-benzenediamine 

(N- ( 3 , 5-Dimethylpheny 1 ) -4-tnethyl-6- ( 3- 
pyridinyl ) -2-pyr imidinamine 

N* - C 4- < 2 -Fur any 1 ) -5-methy 1-2-pyr imidiny 1 ] - 
I N,N-dimethyl-l , 4-benzendiamine 

4-<2-Furanyl ) -5 -me thy 1 -N-pheny 1-2 -py r imi- 
dinamine, sulfate 

N • - [ 4- { 2-Benzof urany 1 ) -2-pyrimidiny 1 ]-N,N- 
I dimethyl-1 , 4-benzenediamine 

4-Methyl-N-pheny 1-6- < 2-pyridinyl ) -2- 
I pyrimidinamine ■ 

4-( [ 4- ( 4-Pyridinyl ) -2-pyrimidiny H-amino]- 
phenol 



thyl-4-( 4-pyridin- 



55 



M- ( 4 -Me thoxy pheny 1 ) -N 
I yl -2-pyr imidinamine *~ 

H ; N-Dimethyl-tf • - [ 4-( 2-thienyl ) -2-pyrimi- 
dxny 1 J -1 , 3-benzenediamine 

U,N-Dimethyl-N« -( 4-( S-methyl-2-f urany 1 )-2- 
I pyriaidinyl ] -1 , 3 r benzenediamine 

li-Methyl-N« - [4- (2-pyridinyl ) -2-pyrimi- 
dinyl ] -l , 4-benzenediamine 

H- C 1- [ 3- [ [ 4- ( 3-Pyridinyl ) -2-pyrimidiny 1 ] - 
amino ] phenyl ] ethyl ] f ormamide 

H-C4-[ [4-(5-Methyl-2-thienyl) -2-pyrimi- 
diny 1 ] amino ] pheny 1 ] acetamide 

H;-[4- ( 2-Benzof urany 1 ) -2 -pyrimidinyl ]-N,N- 
diethyl-l , 4-benzenediamine 

H-[4- (lH-Imidazol-l-yl) -3-(trif luoro- 
methyl) phenyl ] -4- (4-pyridinyl ) -2- 
jpyrimidinamine __" 



% Inhibition 



LTB4 



1.6 
32.7 

3.6 
S2.4 
22.9 
30.3 



57.4 
39.6 
31.1 
24.1 
34.0 
51.0 
51.0 
20.0 



5-HETE 



10.0 



40.0 



30.0 
42.0 
36.0 



50.0 
37.7 

53.6 



46.0 
45.0 
16.0 
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TABLE II (continued) 





% Inhibition 






5-HETE 


I£- C 4- ( 5-Me1tfiy 1-2-thienyl ) -2-pyr imidiny 1 ] - 
1, 4-benzonadiamlna, diliydr octal or ida 


47.0 


28.0 


H- [ 3 - ( lH-Imidazol-l-yl ) phenyl ] -4 - ( 3 -pyr i- 
dinyl) - 2 -pyrimidinamine 


SO.O 


51. 0 


£- [ 3 - < lH-Imidazolyl ) phenyl]-4- (2-tliienyl) - 


50.0 


39.0 


H- C 4- (2 -Fur any 1 ) -2-pyr imidiny 1 ]-l,4 -ben- 
zenediamine, dihydrochloride 




54.0 


H- [ 4- ( lH-Imidazol-l-yl) -3 - (trif luoro- 
methyl ) phenyl ] -4- ( 2-pyridinyl ) -2-pyr imi- 
dinamine 




19.0 


4- [ [ 4- ( 2-Furanyl) -2 -pyr imidiny 1 ] amino ] - 
benzenesulfonami.de 


47.0 





The novel compounds of the present invention are effective as antiasthmatic agents in mammals when 
administered in amounts ranging from about 0.1 mg to about 100 mg/kg of body weight per day. A preferred 
dosage regimen for optimum results would be from about 0.1 mg to about 25 mg/kg of body weight per day, 
and such dosage units are employed that a total of from about 7 mg to about 1.8 g of the active compound 
for a subject of about 70 kg of body weight are administered in a 24 hour period. This dosage regimen may 
be adjusted to provide the optimum therapeutic response. For example, several divided doses may be 
administered daily or the dose may be proportionally reduced as indicated by the exigencies of the 
therapeutic situation. A decided practical advantage is that these active compounds may be administered in 
any convenient manner such as by the oral, aerosol, intravenous, intramuscular, or subcutaneous routes. 

The active compounds may be orally administered, for example, with an inert diluent or with an 
assimilable edible carrier, or they may be enclosed in hard or soft shell gelatin capsules, or they may be 
compressed into tablets or they may be incorporated directly with the food of the diet For oral therapeutic 
administration, these active compounds may be incorporated with excipients and used in the form of 
ingestible tablets, buccal tablets, troches, capsules, elixirs, suspensions, syrups, wafers and the like. Such 
compositions and preparations should contain at least 0.1% of active compound. The percentage of the 
compositions and preparations may, of course, be varied and may conveniently be between about 2% to 
about 60% of the weight of the unit The amount of active compound in such therapeutically useful 
compositions is such that a suitable dosage will be obtained. Preferred compositions or preparations 
according to the present invention are prepared so that an oral dosage unit form contains between about 5 
and 200 mg of active compound. 

The tablets, troches, pills, capsules and the like may also contain the following: A binder such as gum 
tragacanth. acacia, com starch or gelatin; excipients such as dicalcium phosphate; a disintegrating agent 
such as com starch, potato starch, alginic acid and the like; a lubricant such as magnesium stearate; and a 
sweetening agent such as sucrose, lactose or saccharin may be added or a flavoring agent such as 
peppermint, oil of wintergreen or cherry flavoring. When the dosage unit form is a capsule, it may contain, 
in addition to materials of the above type, a liquid carrier. Various other materials may be present as 
coatings or to otherwise modify the physical form of the dosage unit For instance, tablets, pills or capsules 
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10 



15 



may be coated with shellac, sugar or both. A svruo or elixir mm/ ronHm «k« 

sweetening agent, methy. and propylparabens ^ pre^LZs SUcrose 85 a 

orange flavor. Of course, any material used in pr%£ng ^aTdosaae^t ta^^hT? Chanry ° r 
pure and substantially non-toxic in the amounted ^ aSSEn Un ^^" ,d to P han J at «"«caily 
incorporated into sustained-release preparations an^formulSonf ^ C ° mP ° UndS may be 

Compositions according to the present invention having the desired claritv stability and art fl « te h»», , 

These compounds may also be administered by inhalation using conventional Aerosol® fnrmniaiw 
The invention will be described in greater detail in conjunction ,2th S?^^ 

25 Example I 

4-(3-pyridinYlVN-r3-ftrffliioromethvnnh« n V |i.2.nvrimiriin 8 , r .» a 



35 



Sample 2 

N-(4-Methoxvr)henvl>-4-ra.nyridinvlw?-n W imiHi rami »«, 



40 



9^^^ - 4-met^xypheny, 

coded, the crude product was coilected ^n^e^th w^r XnClT" 0 " miXtu ^, was 

from isopropanol to give the desired product as light y-TS^njS^C "** 



Example a 

N-(4-lv1ethoxvnh fl nvlWA-ra-n» r id8 n vH.g.n W imirf. na ^;,^ 



50 



A-rnlH' 4 9 k am ° unt of ^""ethylamino-l-C^yridinylha-propen-lKjne (U. S. Patent 4281000) and 16 1 a «f 
4-methoxyphenylguanidine carbonate in 200 ml of isoorooanol was h« ate H I L . 9 

as yellow crystals, mo I74-I75T: 9 b / 9 of the de s«^d product 



55 as yellow crystals, mp 174-175 °C 
Example 4 
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M-fii. f M a ttinwnhenvlV4 -/i>-thi a nvlV2-Pvrimidinamine 

A mixture of 10.9 g of 3^imethylamino+{2-thienyl)-2.propen+on e (U. S. Patent 4,374.988) and 11.8 gof 
4-methoxyphenylguanidine carbonate in ISO ml of isopropanol was heated at reflux for 48 hours. The 
s solution was cooled, then filtered, giving 9.0 g of the desired product as yellow crystals, mp 158-160 C- 

Example 5 

10 4^r4-/4-PvridinvlV2-pvrimidinvn ami " Q T ben 2oic acid, methyl ester 

A solution of I0.0 g of 4-guanidinobenzoic acid, hydrochloride in 3U> ml of methanol was mixed wth 6X> 
ml (9.68 g) of thionyl chloride at O'C for 15 minutes, then stirred for one hour at room temperature and tten 
heated at reflux for 16 hours. The solvent ws removed in vacuo and the solid was washed with ether and air 
is dried to give 11.4 g of white crystals (A). ^ . . 

The above procedure was repeated using 20.0 g of 4-guanidinobenzoic aad. 11.9 ml (19.4 g) of thionyl 
chloride and 600 ml of methanol to give 22.6 g of white crystals (B). 

The products (A) and (B) were combined and recrystallized from absolute ethanol. The Product was 
washed with cold absolute ethanol and air dried giving 26.2 g of o^guanidinobenzoic acid, methyl ester, 
20 hydrochloride as white crystals, mp I37-I38.5 0 C (dec.). 

A 9 15 g amount of the above compound was partially dissolved in 100 ml of methanol (stored over 4A 
molecular sieves) and 2.15 g of sodium methoxide was added. The mixture was stirred briefly, then 7.0 gof 
3^methylamino-K4-pyridinyl)-2^ropen+one was added and the mixture was heated under _argon wrth 
stirring for 21.5 hours. The reaction mixture was cooled in an ice bath, then fittered and washed jrth ^eoW 
methanol The residue was dissolved in a mixture of dichloromethane and methanol and filtered to remove 
sodium chloride. The filtrate was concentrated on a steam bath until crystal formation. The mixture was 
allowed to stand at room temperature for 16 hours then was filtered. The precipitate was washed wrth ice 
cold methanol then dried and gave 5.8 g of the desired product mp 194.5-196.5 °C. 
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Example 6 

a-Dimethvlamino-l-^a-indolvn-2 -propen-l-one 

A mixture of 3.18 g of 3-acetylindole and 5.17 ml. (4.36 g) of tert-butoxybis(dimethylamino)methane was 
heated on a steam bath for 4 hours. The cooled reaction mixture was triturated with n-hexanes and gave a 
semi-solid. The solvent was removed in vacuo and the material was triturated with dichloromethane giving 
3.08 g of the desired compound as a tan crystalline solid, mp 239-245 "C. 

40 

Example 7 

a-nimftthvlamino-M5-methvl-2- mienvlV-2-oropen-l-one 

45 A mixture of 56.08 g of 2-acetyl-5-methytthiophene and 250 ml of N,N-dimethylformamide 
dimethylacetal was heated on a steam bath under an air condenser for 16 hours. The mixture was cooled in 
an ice bath and filtered giving 66.82 g of the desired compound, mp 118-121 °C. 

so Example 8 



55 
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3-(DimethvlaminQW N5-mettiv^2-furanvl>>2-proDenH*onQ 

A mixture of 37.24 g of 2-acetyl-5-methylfuran and 150 ml of N, N-dimethyKormamide dimethylacetal 
was heated on a steam bath under an air condenser for 16.5 hours. The solvent was removed invacuo and 
5 the residue taken up in dichloromethane and passed through a short column of magnesium silicate. The 
filtrate was evaporated on a steam bath with the addition of n-hexanes to a volume of 100-150 ml. Cooling 
with scratching gave 28.31 g of the desired compound, mp I23-I25°a 



w Example 9 

3-(DimethvlamtnoVUIH-Pvrrol-2-viV/ EV2-proDen-l-one 

A mixture of 39.6 g of 2-acetylpyrrole and 104 ml (87.7 g) of tert-butoxy bis(dimethylamino)methane was 
is heated on a steam bath for 20 minutes. The reaction was allowed to subside, then heating was continued 
for 6 hours. The mixture solidified then was slurried in hexane with chilling. The crude product was 
collected, washed with hexane and dried. The solid was dissolved in chloroform containing 5% methanol 
and filtered through magnesium silicate. The eluent was evaporated jn vacuo and the residue was 
recrystallized from dichloromethane/hexane containing a small amount of methanol. The solid was collected, 
20 washed with hexane then dried in vacuo giving 25.1 g of the desired compound as yellow crystals mo 192- 
I93"C (dec). 

The following 3-(dimethylamino)acrylophenone intermediate compounds listed in Table III were pre- 
pared in a similar manner , to the procedures described in Examples 6-8 and by those described in U. S. 
Patents 4,281,000, 4,374,988 and in Case 29,240, Serial number 672,753, filed on November 19. 1984. 

25 



30 



35 



40 

■4 



45 



50 



55 
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TABLE III 

3-(Dimethvlaniino )acrvlophenone Intermediates 
R 3 -C-CH 2 + (GH 3 )2-H-C(OCH3)2 > R 3 -C-Ca=C-N<CB3 ) 2 



Ex. 


*3 


R4 


*5 


MP°C 


10 


2 -Fur-any 1 


H 


B 


84-86 


1 1 

XX 




n 




127—130 


12 


2-furanyl 


CH3 


B 


Oil 


13 


4-pyridinyl 


CH3 


B 


106-108 


X*t 


pyridinyl 


tj 
n 


■a 
n 


116—118 


15 


4-tnethyl-3- 
pyridinyl 


. B 


CB3 


119-120 


16 


2-pyrazinyl 


H 


B 


132-133 


17 


3-thienyl 


H 


B 


89-90 


18 


4-quinolinyl 


H 


B 




19 


3-oethyl-2- 
thienyl 


H 


B 


45-49 


20 


1-methyl-lH- 
pyrrol -2 -yl 


H 


B 


94-95 


21 


5-metfcyl-2- 
thienyl 


H 


CH3 


123-126 


22 


2,5-dimethyl- 
3-furanyl 


H 


B 


91-95 


23 


2 -pyridinyl 


B 


CH3 


68-70 
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TABLE III (continued) 



s 


Ex. 


R 3 


Ra 


1 

Rc 






24 


2-thienyl 


H 


UH 3 


Q7.QQ 


10 


25 


4-pyridinyl 


H 


CH 3 


88-89 




26 


3-pyridinyl 


H 


CH3 


62-64 


IS 


27 


3-pyridinyl 


CH 3 


H 


76-78 




28 


3-methyl-2- 

Twri di n v 1 


H 


H 


97-98 


20 


29 


2-benzo- - 
furanyl 


H 


R 


137.0-138.5 




30 


3-pyridinyl 


H . 


H 
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4.5.6-Subst?tuta d-2-pyrimidinamtnas 

The following 4.5.6-substituted-2-pyridinamine final products listed in Table IV were obtained bv 

S?"^l m y ^ in °£ Cryl0Phan0ne fr ° m Tab ' e " ^ " WPriatety substrtute^ThentSdiS 
base, carbonate, sulfate, nrtrate or hydrochloride salt in an inert solvent such as absolute emanol n- 
propano.. .sopropano. 2-methoxyethanol. or Q-butano. and the like, with or without a bas^ such as^Sum 

TZTeSft^ £n1i° ° f P0, T' Um r b ° nate " nd *• ,ite by ^ « *• reflux tem^ 
- recovenng the product in a conventional manner with recrystallteation from 

solvents such as n -propanol. isopropanol. absolute ethanol and the like. 



so 



55 



35 



BNSDOCID: <EP 0233461A2J. 



0 233 461 



u 
o 



CM 
I 



I 



so 

#-4 
I 

r- 

vO 



I 

VO 



GO 



I 

VO 



70 



T5 



20 



30 



35 



40 



•J 

s 



03 
0) 

c 
6 
C 



u 



4J 

3 

4J 



ca 
-Q 
3 
CO 

I 

VO 



o 
c 



4J 

u 

o 
u 
cu 



i 

d 
I 

>* 

c 

■& 

I 

T 

a 

6 
I 

m 

i « 
c 

>e 
c « 
« c 
VI -4 
9«o 
fc«--4 
I 6 

CM 

— - 14 

I >t 
<« o. 



I 

O 41 

u a 

38 

u <o 

— ' 6 
<n W 

C >i 
-W C 

•a a> 
Wl cu 
cu ^ 

I >l 

w 4J 

I « 
E 



VI 

I 



VI 
i 



s -a 

I -4 



>l 
c 



Vl 

a 

i 



I 



c c 

«-4 C 



4j«d 

0 6 

<-4 

1 VI 

^- >« 

— Qi 
C I 



u 



c c 

US 6 
Q* «J 

0 c 

VI -*4 

r 1 e 

1 V| 

>l 
I I 



>1 
c 



VI 

a 
i 



>i<0 
C C 

a** 

cu <a 
>c 

X -4 

0 TJ 

as-* 

© -4 
2 Vi 

1 > 
CU 

*~ I 

2ICM 



>1 
c 



VI 

& 

I 



> © 
c c 
© 

o: 6 
a. <o 
o c 

Vl 

0 *o 

r 1 e 

1 w 

— a, 
i i 
5S|e* 



© 
C 

••4 

«o *4 

-4 O 

c ca 

« V» 

mo 

*H © 

c cu 
© 
as 



c 
o 

JQ 

u 



9 

o» 

c 
© 

JS 
Oi 



I 

c 
o 

I JQ 

— > Vt 

© c 
e ^ 

W-*4 

0 c 
^< a 

<U Ok 

VI ^ 

e» >» 

w c 

1 a ai 
m -u 



0 

c 
o 

XX 

u 

o 

c 



c 

id 
9 
O* 

>« 

c 

0) 
XX 



c 



e 

9 



>1 
c 

as 
a 

0) 

I 



-^4 f 



c 

9 

at 



>■ 
c 

0) 
-C 
Oi 

O 0) 
M 4J 

0 «0 

55 s 

^4 O 

Cu 03 

1 Vl 

^ m 

— o 



c 

9 

a* 



e oi 
a 4J 
as < 
cue 
>o 

X 03 

0 V4 
4= « 

4J a 
oi 

s a> 

1 c 







C 








<a 








c 




«3 




3 




cr* 












>i 




c 




a 








•a 




o 


<D 


Vl -u 


o 


«J 


3 


C 


•—I 


o 


Cu XI 


1 






10 




u 



50 



55 



C 

o 
c 

-G O 
Oi Vl 

O 9 
^ O 

>rCQ 
U 

o 



x 
u 



X 

w 



X 

w 



X 



X 

ca 



vo 



36 



0 233 461 



70 



75 



25 



30 



35 



•a 

3 
C 



C 

o 
o 



i 



40 



45 



50 



55 





in 


CO 


# 


m 


in 




01 








\0 


m 






m 












1 


1 


i 


W 


I 


1 


1 


1 


Cu 










0 


in 
























1 




1 




1 


1 




1 


















1 






1 












| 


•a 






>, 








0 <n 






c 


c 




M 








1 




««4 






M 


A «M 






*o 


*o 






A 




(4 


1 












2 § 




4^ d> 


|4 


Wl 




ti 
m 


r* 




Mi 


H C 


>, 


>« 






1 « 




| 




p t 


Oi 




rv 
m# 


1 






C 6 


| 


1 




1 






| 


dj dS 


CM 














<c c 










1 


I -5 






I 


t 


Q 


1 






>, 


•-4 •a 










1 






«M E5 


1 


1 








T £ 


ds 






w 






Zf 1 






^4 


mt4 


M 




>l 


1 CI 


-c 


ai u 


>i d) 


>i 41 




>t c 


C 


— * 1 




6 ^ 


C C 


C C 




M 


m m 
w w 


0*4 


| 


1 cu 


a) -*4 


0) «#4 




ID f= 


•5? m 


^^^^ 




^fl 1 


US s 


x: £ 




mm Wl 


Mi^^ 






1 <M 


* CU dl 


Oi <0 




Ml w 


w CS 




| 


O 1 


C 


f-4 C 


* 


yj 


M 48 






U A 




>,^4 






w M 








j* «o 


JC *c 






-» 

W 


M Mi 






XI >v4 






*4 CSS 


#w " 




^1 


Am M 


dl is 
ji ss 


dl P5 

r« 




U4 


EM *>H 


ft. 


M 




«G» 


S «*4 




■ M 


■ CS 


1 *w 
■ ir% 




1 <n 

■ w 


| 


1 $i 








est 

* ^ Aa 


M 


**4 




*^ 




Ul 


*4 


«w ^ 




^* t4 


CU 


mm* CU 




1 t 


1 


1 dS 
■ w 


1 6 


1 


1 1 


| f 




21m 
mm%%^9 




~ C3 


251 d 


21 S 

wl| Mi 










Hi 




<n 

w 










HI 


r? 
K 


• 


1 1 










hm 




G 


*a 




01 


dl 




* 

• * 


"w 


A 
w 


M 






C 




^3 




1 A 


w 


M 








^4 


G 




Jm 


<n 
w 


<n 




V 


G 


«t 
•O 




M 


A* w 




••4 


mm 










Mi** 




M 






ft* 




ri 


^4 df 






•O M 


J? 








>«c 




3 


-*4 O 






ai e 


a> 


0 


o» 


Oi 


M HI 






CS 


M 




•-4 • 




JPt 1_» 

•O M 




G 


W *W 




dl Lj 








w 


ds 

w 






6 dl 


c; 






w 


Jm 


W G 




F a 


dl 


dl 

w 




An 


Ml 




M 




t*. 

mm 






Mi V 


W w 


^ *m 
+^ 3 




1 dl 


Mi W 


Mi w 


m Mi 


%J ** 


t . m 1 
M *rf 






W M 


| | 1 


^4 


M 
V 




w «o 






M 


s. «« 




r» 

JB 


W G 


9 C 








A* M 


A« M 


Km 


i, a 
•4 O 








*w 


1 1 A 


« t A 




03 jQ 






C 


^ 0* 

Sm C 


<D J3 


Qj J9 




1 M 






(D 


W dl 




S M 




^ <J 




<*> XZ 4J 


JC 


1 9 


1 « 


1 « 




— O 




— cu-a 


Oi 


<*% o> 


«n 0 ' 


<n 0 


a) 
































o 
















c 
































-c o 
















CU u 


• 


• 


• 


• 




• 


• 


O 3 




X 


X 


X 


X 


X 


X 


O 


04 


u 


w 


u 


u 


« 




>tCO 












U 
















O 
















< 
















• 

X 


as 


0 












H 

















37 



BNSDOCID: <EP 0233461 A2_l_> 



0 233 461 



a 
o 
cu 

2 



TO 



75 



20 



25 



30 



35 



AO 



4J 

o 
o 

H 



•T3 

<D 

C 

4J 
C 

o 
o 



63 

g 



o 

C en 
as M 

0i O 

>nU 

a cu 
o 



45 



50 



55 



a 
c 
o 
c 

o a> 
.C o 
a- u 
o a 
— * o 

o 
< 



in o 



l 

m 



I 

cm 







m 






« 


cn 


vo 


CM 


m 


•—I 


<M 


»-4 


CM 




1 


1 


1 


CM 

cn 




O 


«— 1 


CM 



i 

m 



— i 



£ 

-•4 

U 
>t 

a 
i 

CM 
I 



C 



c 



-4 T3 



V4 
I 

T 
i 



I 



I 



1 — » 

-*4 -H 

U >t 

2 .2 



^4 — I 



cu 
I 



I 



c c 

£3 



C-4 

a> 6 
a. c 
2SW 



-u -4 

2 6 

I u 
en >i 
— CU 

f I 



-4 O 
CH 

a e 
cue 

>i«0 
-C ~4 
-u 6 

I M 

CU 

I I 

SSfCM 



_ . 6 
4J 43 

© c 
6^ 
I «a 
in 
I 6 

-4 VI 

c a 
<» i 

XL CM 
CU I 



ca-4 

^•-p4 



— * e 

^4 -»4 
C #3 

« c 

Qi-O 

U 6 
OH 

O CU 

?7 



t 



>c 

CH 
© 6 

CU C 

4J S 
W-4 
I M 

3£ 

f I 

25 |OI 



C 



u 
>1 

CU 

I 

CM 

T 

I 

<D 6 
XL 43 

a c 

^4-*4 

«U 6 
W-4 

I u 
t I 

SStCM 



#3 

c 
o 

XX 
u 

o 
c 



c 

«3 



c 



c 



c 

#3 



CU 4) 
>• «3 

I «3 

c*l O 



C 
«3 

9 

e 

cu-u 

^ «3 

o 

H W 
I 48 

a 



c 

#3 



o 

cu«u 

—4 #3 



43 
9 



a 

O 43 

n c 
o o 
sx 

XL u 

0 43 

o 

o 

1 0 
^ c 



c 
•a 



#3 

a 
e» 

I-* 

a 

<2> 

-C <9 
CU4J 

^ 43 
>»C 

^3 O 

4J XX 

oa m 

I 43 



C 



43 

9 

o» 
c 

0) 

«-4 43 

>C 
XL O 

« M 
I < 

O 



X 

oa 



x 

ux 



X 

oa 



x 
w 



X 

oa 



x 

oa 



x 
ui 



in 



CM 

m 



38 



BNSDOCID- <EP 0233461 A2J_> 



0 233 461 



10 



15 



20 



30 



35 



•a 
os 
0 
c 



o 
o 



M 
•J 

9 



40 



45 



50 



55 



O 

o 
a* 



a 
0 

*s 



•a m 

c ca 
« n 

0 9 

01 o 

~* OS 
>%u 
a Oi 
as 

JS 



o 
c 

as os 
o 
a* m 
o g 

>tCO 
M 

g 

X 

eg 













• 




m 








in 


• 


m 


O 








m 


cm 


i 




C\ 




#-4 


I 


1 


1 


1 


1 


m 


*r 


ao 




as 


« 






in 


*H 


CM 








•-4 


«— 4 










*-4 











o 
m 



i 

in 



l 

in 



cm 

in #h 



I 

c 









| 








m 


>1 


6 




1 


c 




c 


^4 


as 


u 




>« 


«*4 


>4 




jc as 


XX 


au 




c 


4J 


1 




os-h 


1 


CM 




e s 


CM 


1 




t *s 




«-4 


XI 


VO c 


T 


>• 








C 


? 


i *a 


! 


as 




«<T -^4 








1 6 












1 


T <D 


^ M 


e c 




21 C 








1 «*4 


e a 


•c 6 




— £ 


C0 1 








•C CM 


c 




>iC 


GU 1 




c 


C-H 






«a 


Jd«0 




4J**4 


14 


M-4 


•C >i 


2 6 




=j e 


xi a 


2E-« 


Cm 






1 u 


1 as 


1 VI 


i •a 


tn >% 


CM C 


CM >t 




~ cu 




— ' a 






1 6 


i i 








CM 





vo e 

w -*4 

i *o 

1 £ 

«-4 —4 

>t u 
XZ >i 
4J CU 

2 4 

f7 

• ^ 

— >f 



a> -h 
xz u 

~* Q* 
>i 1 
-c co 

I >t 01 

js c 
ZIE « 



l 

CM 
I 

*H 

c 

N 
•9 
H 
>i 

a 
1 



c c 

CU O 

^4 e 

>l«H 

» e 



c 

N 
OS 

u 
>• 

CU 

I 



>i 0} 

c c 

0)«H 

a= e 
a* <a 
-4 c 

>4-H 
S 6 

I w 
<*v >, 

I I 

Z|CM 



0> 

c 



0 

or* 



o 
.a 

o 



0) 

c 



c 



^ -*4 

-4 «a 



o> 
c 



0) 

c 



0> 

fib 01 

-4 XI 

5 e 



^5 



>4 

c 



c 

OS 

0 

cn 

«-4 
>4 

c 

0) 

jC 

Cu O 

#-4 4J 

>iO 

*: c 

4J O 

5-9 

1 m 

m .0 



•a ^ 



c 

0 
o» 

-4 

c 

0) 

xz 01 

0U4J 
-4 <0 

>i c 
A o 
xi XX 
U M 

I iQ 



id 
0 

~* 

>4 

c 

01 

•C 0) 
GUXl 
«S 
>i c 

xz a 

JJ XI 

w u 
1 «d 



c 

«0 

0 . 

o* 

>4 

c 

CD 

XZ OS 
Q*4J 
^ <d 
>t C 
JS o 
xi XI 
« M 
I 

^ U 



c 
id 
0 
o» 

>4 
C 

01 

x: 

a* o> 

^ XI 

x: e 

xi O 
OS XI 

S M 
I « 

m o 



tn 



vo 



vo 



X 



<n ^ m 
tn m m 



U4 



•vo 
in 



m 



Cs3 



m 



39 

BNSDOCID: <EP 0233461 A2_l_> 



0 233 461 



a 
o 
a* 

2 



70 



75 



2D 



4J 
O 
9 

o 

Wl 
Oi 



30 



35 



40 



o 

9 



C 

o 
o 



ta 

i 



o 

C CO 
* M 
9 9 
0»O 
^ <9 
>t U 
a Cm 
CO 



50 



55 



C 

o 
c 

•C O 
CU Wi 
O 9 

«-i o 
>icn 
u 

g 

M 



f 

a* 

cm 



GO 




<n 


CM 


cn 


CM 


—4 






1 


1 


1 


vo 






cm 




CM 









l 

in 



I 

CO 



tn 



I 

cn 



f 

CM 
I 



c 

H 
4 
(4 

I 



f 



e 

CD 0 



JC s 
I 6 

CM 



>1 
c 



Wl 

I 



I 

«M» 

I 

co 

a & 
-c « 
ac 

u 6 

I M 
« >• 

w cu 
I I 

2|CM 



Wl 

i 



i 

~4 C 



C 6 

CU-< 



6 

4J 

CJ> Wl 

6 > 
o« 

Q t 
I CM 
m i 



CM >s 
^ C 

aw 





1 






M 












1 


CD 




■H 




JC 


T 


XI 




1 


1 CD 


cn 


— c 






T 




MF 




1 


a c 






«-4 








c c 








-C 6 


W4 






~H C 








-CO 








S 6 


cn — * 






1 *4 


CM >i 


^ C? 


— C 


~ Oi 


1 -H 


1 1 


zw 


S5|CM 



| 


1 




«*4 


Wl 


Wl 






& 


a 


1 


1 


CM 


•MP 






1 


T 






1 CD 


i « 




— • c 






>i6 






c «s 


o c 


<d c 






cu«c 


cu»o 






>>e 


>i 6 






4J Wl 


-u we 


CO >* 


a >% 




B a 




1 


97 


O CM 




1 1 


tn — * 








CM >, 


CO >I 


— c 


— C 


1 -4 


1 «w 


25H3 





c 



c 



I 



c 

9 
Cn 

c 
0 

Qi<9 

-4 4J 

xi e 
-u o 

CM O 



c 

9 



•g. 

4J M4 
I 9 



C 

m 

9 



CO 

«C CO 

JST8 

CO Wl 
6 « 
O 

in c 



c 
m 

9 

o» 

#-4 
>1 

c 

<j) (D 
J3-IJ 

^M « 

o u 

?• 

cn C 



CM *tJ CM *a 





I 


1 


CO 






c 


e 


c 




« 




•a 


9 


9 




cn 


o» 


c 






c 


>l 




9 


c 


c 




co 






US 0) . 


<e co 


>* 


CUJJ 


CU-u 


c 


•H #3 


«s 




>i c 


>« e 


5 • 




x: o 


OiCO 




<*J -Q 






CD W 






E « 


JC C 


-4 O 


o 


a* o 


a 


a 


C9 «Q 


1 CD 


1 0) 


S U 


m c 


m c 


1 « 






*n o 


CM 13 


cn *a 



so 



CM 
SO 



X 



cn 
so 



X 



x 
ta 



m 
so 



x 



40 



BNSDOCia <EP 0233461 A2J_> 



0 233 461 



o 









m 










• 




00 






GO 


^» 


m 




^» 


in 


m 






•H 


~* 


i-H 


1 


f 


1 


i 


1 


m 


ID 


<M 


in 


o 


m 






m 


m 



70 



75 



20 



XI 

a 
9 

o 

M 

a« 



25 



3a 



35 



40 



4S 



9 
C 



e 
o 
o 

> 

M 

3 
I 



I 



t 

a> s 

« c 

jC-h= 

xt-o 

0-6 

<0 -»4 

1 ^ 

Z«C4 



I 

a) 
c 

I -HI 

? S 
I 4 

-* C 

C -H 

<c 6 
-c -h 
a m 
^ >» 
> a 

JS I 
Xl*i 

a i 

•Hi «-4 

a >* 
i c 

<n «-h 
— M 

2|Oi 



C 



u 
I 



u 
>* 

Q* 
I 

T 
i 

~4 a 
>< c 

C -H 

0 6 

^ 40 

« c 

JC-H 

.C-h 

9-e 

40 -w 

Z 14 

1 >» 

?? 

ZfCH 



I 

I 0 



>n 6 
C 03 
0> C 

GU«0 

~4 -H 

>ig 

-C-H 

u 

6 GU 

•HI I 
OW 
I I 



^ C 
2|<0 



XI 

s 

«H 

u 

XI 
I 

* c 

-hi 

cm a 
c 

I -4 
I -HI 

— £ 

^"4 *H 
>l 14 
C >i 

-H 

•a i 

CM 



>i 
C 

Q* 
>% 



I 

J= 
XI 
0) 

§ 

u 

a a> 

9 C 



a, «— < 

c 

I jC 





~4 -HI 


o 


«xj 6 


«c 


•H CO 


XI 


14 C 


01 


XI -HI 


e 




i 


1 *H 




<n g 






T 09 


1 U 


ZIC 


Z|>, 


1 *H 


Jl a 


— 6 




*h id 


•H CM 


>• c 


>* 1 


C -H 


c — 




40 ~4 


14 -HI 








Ut4 -H 


s § 


1 14 


1 jc 




CM Qi 






t i 









-HI 

o 
e « 

9 9 
O 

^ 0) 

e a« 

01 



9 

o» 

•H 
>« 

jc 



S u 

Z x« 

I -HI 



I 

«H> 
C 
«J 

0 

0» U 

° 

*H JC 

JZ o 

XI 14 

in 



c 



•h c m 



c 



c 

<0 
9 

o* 

•H 

5« 

«C xi 
Z xi 

I «H 

••4 e 



e 

9 

m 

•H 

c 
o 

•S * 

CUxi 

•H «0 

>• c 
x: o 

0) 14 

s « 

2° 



I «4 

r 4 *o 



>» 

C 40 

a> xi 

a c 
~+ o 

>ijQ 

U5 14 

xi <o 

s ° 

-H 

* c 

^ 40 

* 9 



a 

40 



c 

01 

O 40 

js c 

xi O 

0 A 
S U 

1 40 

^ o 



I 

c 
o 

I XI 
— H 
^4 «S 

>i a 

jC 

4-1 01 

o> e 
e«H 
o *a 

o c 

9 40 
*H 3 

•H ^ 
14 -H 

<n -G xi 

d 40 



50 



o 
c 

01 0> 
-C u 

a M 

O 9 
~4 O 
>|CQ 
14 

3 



ca 



x 



X 

w 



X 



X 



X 



X 
63 



55 



41 



BNSDOCID: <EP 0233461A2 I > 



0 233 461 



o 



70 



75 



20 



25 



30 



35 



40 



4J 
O 



o 
c 

4J 
C 

o 



a 
I 



cd 
c 

— * 

c 

C CD 
«J W 

9 a 

C CU 
CD 
JZ 

flu 



45 



50 



CD 
C 

o 
e 

0 CO 

a u 
0 2 
>*cn 
u 



55 



2 







in 


m 








• 


« 




01 


cn 


m 


0 




m 


0 






CO 


•H 


*H 


•—I 


~+ 


a\ 


1 


1 


1 


1 


1 


O 




0 


CO 


in 


m 


O 


cn 


tn 




~4 


■-4 


#-4 







in 



? t 

co cn 



1 






1 






>l 


1 


c 








$4 






c 


«M 




1 




OI 






u 


T 








1 


1 










SO 


T 


e c 




«t! 


1 CD 


<c e 


-1 C 


o* « 


>r*j 


0 e 




C «S 


o«a 


<9 C 




CU^« 


^ 6 


053 






c u 


a 6 


>% 




~ cu 


0 u 


1 1 


1 >1 



1 




01 






1 


< . 
M 






>1 


c 


«-H 


Oi 


CO 




1 




c 


CM 




10 




+* 


H 


T 


1 


9 




<n 




1 CO 




1 


— c 


1 












1 


t 


e «s 






<o c 




I 








CLT3 


C CD 






CD C 


>i 


>S 




c <0 




CUE 


<d c 


-M U 


5N* 




<D >i 


X C 


OU g 






— 1 ta 






>i c 










CD 6 












1 WJ 


1 6 






CI 


*— e 




— U 




1 1 











I 

CI 

I 

~4 

>t 

c 

CD 
t 



>i 

I a 
<n c 

1 

O «t 

«o c 
a — 1 

t 

SI 6 
~ U 



«-4 a> 
CD 6 

a c 

co-^ 

m cu 
1 1 

>iC* 

X I 

O— ' 

>» 

CO c 
I «T3 
— U 

±& 



CO 

c 



~4 53 



c 

9 
0» 



CD 
C 

•a 
c 

s 

Oi 

>% - 
a 

CD 

*QiCD 
U «J 

o c 

9 O 



c 

CD 
CU 

O CD 
o < 

f 9 
Z1« 



c 

CD 

-C CD 
Oi*» 

<s 

>iC 
•C o 
4-1 ja 

e <q 
o 

o 

I CD 



4) 
C 



e 
9 

>« 
e 
a> 
•c 

Oi 

O «J 

c 

S M 
f «J 

a 





CD 


t 












>l 


CD 


e 


C 


C 


0 


CD 




ja 


XX 


*a 




Oi CD 




10 




C 


0 




<d 




•C c 


9 


CD 


4J O 


cn 


c 


• C0«O 






6 U 




•a 


I « 


c 




m 0 


CD 


e 


1 


«C 






Ot 


9 


X c 














£ <d 








e 


CD C 


oa-4 


CD 


2 « 


1 9 




1 9 






oi 01 



ca 



x 



X 
03 



X 



x 



X 



x 



42 



0 233 461 



O I 

a* 



i 



CM H 



I 

00 



-4 
H 
I 



00 s& 



I 



70 



75 



20 



25 



O 
9 
03 
O 

flU 



o 
9 
c 



c 
o 
o 



I- 



js e 
2 6 

f 2 

I «*4 
T S 

— * u 
>i 

c I 

jC I 



30 



>!>% 

JC I 

a i 
as -4 
i o 

III 



i 

SSI 
^4 
I 

>f c 

<U 6 
O «3 
6 C 



>i I 

C CN 
01 f 
JS-* 



>i I 
jC <N 
4J I 
M-4 

I o 



i 



i 

CN 0 

I c 

•H «»4 

p a 

Wl Oj 
14 C 

SIS 
JS I 

x -4 
t >« 

~4 C 
w 0) 

I JC 



jC 

I 

CM 



d> c 
js 

Qi6 

-« 01 

>i c 
J3-H 
4J «0 

I 6 
<n «*4 

III 



c 
© 

4J 
I 



f 
I 

Q* C 

W — t 
I M 

12 & 



I 

c 

<D 
JS 
Qt 

JJ 

f 



— 6 

o 

c >, 

? ?• 

T^4 



I 

C 



o 
c 

I 



I 

^ qj 
I c 

Qi-H 



M 
I CN 

«n i 
21 >f 



35 



0 
CO 



40 



45 



50 



C 

o 

C CO 
0 U 

9 9 

oi 

>iM 
c CU 

o 

x: 

04 



o 

c <v 



c 

01 

9 

en 

>« 
C 

0) 

#H 4J 
> 0J 

js e 
«u O 

s u 

I 01 

<n o 



c 
oi 

3 

c 

•S « 

GU4J 

T 1 * 
>i C 

jC O 

4J ^) 
» W 
I 01 

^ o 



01 

c 

O 

ja 

14 
0 

o 

o 
c 



e 
m 

9 
^4 

c 



4) 
C 



c 



c 



c 



2 -o 5 



c 

oj 
9 
Oi 
^4 
>i 
C 

>»4J 
JS 0| 
4J «M 
U^4 

I 9 
m co 



C 

9 
O* 
^4 
>1 

c 

0J 

-4 (0 
>«4J 

JS oi 

«U M4 
W^4 

t 9 
m CO 



01 

9 

o» 

~4 

>♦ 

c 

CD 

Q*« 

4J 
>!0f 

JS c 

4J O 
0J JQ 

I oj 

in o 



55 



OJ 

c 
o 
c 

01 OJ 
JS o 

a u 
o 9 

*H O 

>rCO 
M 
O 
< 



X 



OJ 
9 

o» 

^4 
>f 
C 

CD 

a oj 

>t « 

JC c 
JJ o 
«J J3 

X u 

I 01 

m o 



o 

<M 



o 


o 








oo 


C4 


CM 




~4 


vo 


«*4 


« 


• 


• 


• 


• 




Ex 


Ex 


Ex 


Ex 


Ex 


£ 








in 


so 




OO 


oo 


oo 









43 



BNSOOCID: <EP 0233461A2J_> 



0 233 461 



a 
o 
cu 
s 



TO 



75 



20 



25 



o 

3 

•a 
o 
VI 
cu 



30 



35 



•a 
o> 
3 
c 



o 
o 



a 

CO 

IS 



40 



•a m 

O 

c a 
« u 

3 St 

cno 

>l±4 
C CU 

o> 

XZ 





GO 




in 






m 
so 


CO 
1 

<N 


r* 




m 


o 




*-i 
i 


1 


H 
1 


1 


i 


1 


SO 


SO . 
CN 


CN 

m 


m 
o 


<N 


m 


^4 


*-l 


~4 




~4 




^-4 



e r 4 



i 

CI 

I 



>1 
c 



>1 
c 



o «<r 

C I 



9 

cr 
t 



i 



c-4 

0) £ 

.-G <0 

04 C 
I —4 

2KJ 



>t c 

0> 6 
J= co 
CU c 
^*-*4 

4J g 

w cu 
I I 



I 

M 
i 

CN 



I 

C 6 

01 <0 

u= c 



6 

09 M 

6 £ 
••4 CU 

a i 

m t 



i c 

551 «l 



I 

c 
a> 

••4 
-C 
4J 
I 

CJN 
I 
I 



c c 

xz a 
cu «s 

C 

.*= *a 
2 e 

•-4 U 

O >t 
m i 
cn I 

Z|>i 



>l 
cu 



I 

^» 
I 

>i<D 
C C 
sV~* 
XZ B 
a. a) 
I c 

^4 

>iE 
jC-4 
JJ 14 
01 >i 

sa 
I I 

Z1<n 



1 


1 






M 












1 


1 




cn 






1 


T 








1 01 


— * c 


— e 


~-4 -«*4 






>g 


C 01 


C « 


0) c 


oi e 




XZ~* 


cu«a 


cu<o 






n S 


n 6 


O -4 




3 M 


55 il 






<M CU 


<M CU 


-*4 1 


-H 1 




?7 


?? 














CN >| 


« c 


~ c 






55 TO 


2W 



50 



01 

c 
o 
c 

03 01 

xz a 

O 9 

^ o 

>ica 
s-t 
o 
< 



55 



X 



o 

«J 
c 
o 

JX 
M 
<d 
O 

01 

e 



e 

CB 
3 

c 

0) 



01 

c 



cu-u 

cQ 

>i e 
JZ o 
XX 
U Wl 
f cu 

«*» o 



1 


1 


•*« 




c 


e 


« 


CO 






X* _ 




^ 01 


^ 0} 


>t*a 


>i«0 


C«*4 


C -M 


01 u 


0) M 


o 


-s ° 


CU-H 




~+xz 


~* xz 


>o 


>o 


us o 


£ o 






CD •O 




6 >i 




—« 




a 


Q 


f o 


1 0) 


m c 


m c 




*«*4 


m «0 


cn »a 





t 


1 


t 








c 


e 


c 


cd 


CO 


crj 


3 


3 


3 


o» 


o» 


cno> 


^ 01 




^ -a 

>r*4 






C «H 


C -4 


c u 


0) u 


01 u 


o o 


JC o • 


xz o 




CU^c 


CU-4 


cuus 


o xz 


o xz 


1 o 


u a 


u o 


ZIO 


o o 


o o 


1 u 


3 U 


3 U 


~* *a 


-* 




>i>f 




su >% 


-C JC 


*»4 JC 




4J . 


Q 


a 


O 01 


1 01 


1 0) 


2 C 


c 


N" C 


1 






zpo 


cn «a 


CN «0 



X 



X 



X 



X 



X 



X 
63 



cn 



CN 

cn 



cn 



44 



<4 

0 233 461 



o 
o 

Q4 

X 





VO 




<n 


VO 


m 


in 








<n 


VO 




CM 


•-4 














1 


1 


1 


1 


1 


1 


I 








o 


CI 






~4 




in 


m 


so 


o 


cm 



S 

CM 



I 

CM 
I 



44 

f 2 

in-* 

T§ 
^» e 

t 

>■£ 

C-M 
01 W 
-G >f 
OUfiU 

^4 I 

>ICM 

US f 

44—% 
0) 

as >* 
I c 

IS 



I 



I 41 

*■* G 

41 c 
43 

cva 
0^4 

H 6 

O-H 
9 M 
•H >, 
«M Oi 
■H I 

O <s 
t l 

so — * 
*«-4 

CM >t 

— c 

t -w 
2KJ 



I 

CM 
I 



I 

CM 
I 

O 
M 
W 
>i 
Q* 
I 

95141 
•H C 

i e 

T * 

i e 

S 6 

JC -4 



1 

1 










I 


>f 




1 


-«4 


43 


1 




M 


44 


CM 


^4 41 


& 




1 






B 


•■4 




1 


1 


>. 


2 6 


m 


«n 4) 


JC 


jC 4 




— c 


4J 


QiC 


T 




o o 






^ g 


f c 




1 4> 








— * C 


— c 


«n g 












>*«0 


1 C 


4) M 


c «s 


C -4 






oi e 


4) 6 






JC "H 


43 




43 1 




Qi 14 


6 


44CM 




*H >i 




4> t 


Jj 6 


>■ Q* 


c n 


8-~ 


O-h 


JC 1 


4) >i 


••4 «-H 


3 W 


4J CM 


J3 Q* 


Q >* 


-1 >l 


41 1 


a i 


1 C 


<m a 




*4 CM 


•-4 «W 


i 


-•4 —4 


>t 1 




Q CM 


a >t 


•C— * 




1 f 


f c 


44 ~H 




so— » 


m 41 


pa >i 


Tg. 






1 c 






m jc 






c 






I <n 




1 1 


1 JC 




2!tJ 


2|<N 


Z|4J 



I 

41 — I 



41 

e 

rt o 

c n 

41 U 

o* a 

^ 4) 

C A 

4) 



e 



>• 
c 

4) 
-C 

Ot 41 
«H 44 

>l « 
4? C 
44 O 

« 4^ 
X U 

I « 

<n o 



C 
9 

ai 

^4 4> 

4) u 

•S ° 

Q*^4 

O JC 

n o 

0 o 

9 U 

1 4> 

so e 

CM *0 



•9 

c- 
o 

44 

s 



c 

41 
9 

O* 
^4 

>l 

e 

41 
43 

a« 



c 

i 



41 
JS 
Qi 

^ 41 

>|44 

-a * 

9 <M 
JQ ~4 

I 9 

44 a 
U 

41 41 

64 C 
• 



I 

C 
« 

9 
Oi 

^4 4> 

C 

41 U 

•s ° 

O 43 
H O 

0 o 

9 M 

«M >t 
JC 

a 

1 4> 
SO C 



c 

9 

05 41 

c n 

41 O. 
4S *H 
'H 43 

>« O 

43 O 

44 14 
4) »0 

6 >i 

^ 43 

a 

I 4) 

m c 



cm TJ cn «a ^ 



4> 

c 



c 

<0 
3 
OS 

>1 

c 

41 

•S * 

Q*44 
^4 (Q 

>. C 
4= O 
44 43 

ex u 
o 



4) 

c 
o 
c 

41 <D 

43 a 
a M 
o 9 

T 1 ° 

u 
o 

< 

X 



in 

OS 



X 



VO 

as 



X 



X 
H 



as 



x 
w 



as 
as 



x 
w 



X 



45 



BNSDOCID: <EP 0233461 A2J_> 



0 233 461 



70 



75 



20 



25 



30 



35 



o 

9 
C 



C 

o 
o 



s 



40 



SO 



a 
o 
a* 

2 



4J 

o 

9 

O 
M 



CD 

c 

^ o 

C CO 
<C VI 
3 9 

CP o 

^ d 

C CU 

CD 



55 



CO 

a 
o 
a 

co o 
cu u 

O 3 

~* o 

>ica 

u 

a 

< 



vo 

«— I 
I 

GO 

in 



l 

— co 



£ 6 
>ig 

co u 

^4 | 

>tCM 

I 

*i— * 
CO ~* 

6 >• 

c 

» 

"cM 

551— 



in 
m 



I 

in 



<D 
8 
I 

^- c 
I 

I «a 
— c 

>i-0 
c 

« e 

O.M 

^ >« 

>*G. 

X I 

*J CM 

CD f 

Q >i 
I C 

in cd 



I I 

SSfcM 



I 

CM 



o 

M 
U 

I 

asi 



I 

i c 

~+ 8 

e e 

CO -« 

e 

JZ u 

*» ^ 

0 CU 
S I 

1 CM 

en I 

251 >». 





m 


CM 


<^ 


*H 


••h 


1 


1 








<n 


1 


1 

7 1 




i 






CD 




6 




i 


c 


<n 


CD 


*— CO 




1 c 










1 * 




<m e 






c«o 




4 *^ 


<C C5 


W 6 




9-* 








i >i 


ft 


CM cu 




• 1 


w n 


*-4 CM 


i >• 


>f 1 


10 CU 


JC — 


i i 




CM 




>f t 


1 CO 






O C 


— CU 


as * 


f 


1 us 




Oi 



vo 
vo 

I 

VO 



o 

VO 



m 



i 

~ CD 



c 8 
CD « 



°1 

C 8 
8 H 

^ Ob 

>f I 

-C CM 
-H >f 

o c 
u 



u 

a 

i 

« CD 
I C 

I 8 



X >i 
O Qi 
X I 
-U CM 
CD I 

en >i 
— c 

f 



I 


t 










CO 


CO 


e 


e 


c 


c 














•a 












«-4 41 




e 


c 














9 


9 


CD Wi 




o» 


o» 


-S ° 


-S ° 






0U--J 






>l 






c 


C 


>f o 




CD 


CD 


£S O 


«c o 


-C 




u 




CU CD 


o< CO 


CD«Q 


CD«C 






6 >i 


e if 


>t «3 


>«« 


«C 




-C C 


-c e 


Q 


o 


o 


-u o 


1 « 


1 CD 


S-o 


CO -O 


c 


in c 


s w 








i « 


1 «0 


<n -a 




cn a 


m a 



c 
o 

o 



e 
« 

9 

e 

CD 



I 53 
>«S4 

c o 

CD~< 

ao 
o 

° J2 

C53, 
>r 

a c 



c 
•a 
e 

9 
Oi 

co«a 

CD Wl 

l >% 



CM 



X 
63 



X 



X 



X 



X 



x 

03 



X 



<n ^ m 



46 



0 233 461 



a 

o 
cu 









00 


cm 




co 


#-4 




cm 


CM 


o 


so 


•H 


f 


i 


l 


1 


i 


i 


1 


O 




so 


in 


r* 


m 


SO 








cm 


cn 


so 





o 
9 
•a 
o 
u 



I 

CI 



I 01 

c 

c «s 

01 c 

ou«o 



I 

— 01 



e 6 
oi « 



x _ 
JS u 

«u >• 
c cu 

f CM 

<n i 
21 >t 



o3 

C 6 

e m 
« & 
>t i 

-Ceo 

a c 

Sis 







1 






1 


l 




1 0) 




c 




>l 


^ c 






M 


C M 






•a 


>i 


01 


>i 6 






Q4 


•o <** 


c <0 




M 


1 












6 01 












01 




1 


T 




m e 




cn 




>•>« 


>i a) 


>% 


T 


1 01 


a-js 


CU M 


C 01 




— > c 




i e 


n c 






CM O 


fO 01 


M-4 


1 01 




1 


— JQ 


9 6 


— c 


C Of 




1 1 


<M <0 




01 c 




««• 


i e 






>1-"4 






C 01 




c a 


1 *H 


1 -O 


0) c 








•-4 —4 


-C -H 


>iE 




?^ 


^ 6 


0**0 


JS «*4 


o 


1 ^ 


JS 


>i-H 








-M M 


x e 


a) >i 


>t o 


>f C 


O >i 


O -H 


6 cu 


04 N 


JS 


6 CU 


jC M 


i 


1 c 




•H 1 


-u >, 


a cm 


<*n o> 


01 


Q CM 


& Oi 


i i 


7£ 


6 6 


1 1 


36 1 


in ~ 






IA ~4 


1 CM 




«m» o 






«n i 




— G 




<M C 




7-5 




* 1 








I 6 


T js. 


21 >i 


2W 




S5|CM 





c 

T3 U 

O 

c « 

« M 

9 9 
CPU 

>M 
C Oi 
01 
•C 

a« 



• 

c 



e 

9 

o» 

G O 

© «o 

Oi M 

>t o 

X ^ 

0 JS 
JS o 

O 

5 u 

2«9 

1 >1 

«n JS 



I 



0> 

^1 



c o 

01— I 
«C Jm 

cuo 

G<0 

■Si" 

-C 01 
4J 6 

Q G 

TS 

-MP Ok 



>• 

6 01 

Oik 
>iO 
X ^ 

0 JS 

-c o 
o 

01 M 
S T3 
I >t 

<n js 





l 


o 


0> 


1 


•H 




4J 


«H 




^ «^ 


•3 


C 


c «o 




G 


<0 


O -H 


G O 


O 


9 


JS M 


o ^ 






Qt O 


JSjC 




^ o 




Qt O 


OS 








o 


C -H 


>% o 


oS 




O S4 


G O 


c «o 


m 


•S ° 


O M 




G 




«Q <9 


6 JS 




H >t 




•o 


NO 


01 JS 


^ «o 




JS o 


o 




G 


-U 14 


>t <0 


JS 01 


«J 




X G 


4J 6 


9 


6 >i 


O *H 


01 






JS *o 


6*9 








•H «^ 


>* 


1 01 


W G 


Q C 


a 


m c 




w * 


01 




TS 















o 

6 

01 01 

~ o 
cu u 

O 9 

O 

>>CQ 
U 

s 



<M 
CN 



X 
W 



X 
CO 



X 



X 



X 
CO 



3 5 



X 

u 



47 



BNSCXX3ID: <EP 023346 1A2 I > 



0 233 461 



a 
o 
a* 
32 



10 



15 



20 



25 



30 



35 



4J 
O 

9 

TJ 
O 

au 



3 
C 



c 
o 
a 



£3 



40 



•a m 

-4 O 

c m 
«j u 

3 3 

o»o 

~4 CO 

C Cm 
O 



45 



50 



55 



a 
c 
o 
c 

<D 0) 
-C o 

cu u 

o 3 

~* a 

>*<n 

u 

o 

< 



C4 
in 



i 



I 



m 



i 



tn 


GO 




<N 


in 




<-4 


^4 


»-H 


I 




1 


<n 


vo 


a* 


ci 


m 


o 




«-4 





I 

C4 
I 



>t 
C 

<0 



4J 
I 



C 01 

<d e 
^ id 

l 6 

^ -p4 

f >i 



I 

I C 



w s 
3«*4 

1 > 

<n Qi 

I l 
0* d 

>t I 

JZ~> 

4J -4 
4> >% 

B a 
co 

Q «C 
I Q« 
m ^4 

41 



I 

m 

ci c 

w»4 

I 6 
I C 

e 6 
«-4 

«m cu 
i i 

i i 



i 

t 



JZ >* 

-u c 
a> « 

-*4 Ol 

a ^ 

i >i 

«n 

^ g 
i 



t co 

SSI c 

I «*4 

-~ 6 

~4 0 

>tC 
C-4 

M-4 

3 6 

<M -*4 
I i4 

I a 
I 

>lC* 
JZ I 

-4 C 

?3 

m CU 



^ CO 
>tC 

-4 6 

•a «s 

>*<0 
CU C 
I 0 
cn M 
~ C 
I 0 

— "f 
I ci 

2H 
t I 



C U 

-•4 

>i>t 
CUJ= 
I JJ 
c* 0 
I 



0-4 



a g 



I 4J 



o 

2o 

>iO 
CU N 
I c 

t£ 

— e 

> i-4 

I 6 



i 
i 

^4 <S 

c 

«h 6 

•a c 

-4 —4 

cu c 

I CO 
CI N 
w C 

I CD 

^ sx 
c 

CO-H 

e*o 

-4 —4 

a 6 

I -4 

ZICU 





CO 


1 




CO 


c 


a 




c 






C 


-4 




9 


•«4 


-0 


««4 




•o 


-4 


c 


•-4 0 


-»4 


e 


«J 




c 


a 


9 


C -^4 


«s 




0% 


CO u 


3 


e» 


^4 


JZ 0 


Ol 


*-4 


>t 


a-4 


•-4 




e 


^ JZ 


>* 


s 


CO 




c 






-c p 


CO 




Q.0 


-u u 




CU4J 


*4 4J 




CU-U 




>t«3 


s >• 


^ 43 


>%a 


JS G 






JZ 0 


4J O 


O 


J= O 


4J J3 


CO J3 


1 O 


4J J3 


H U 


Z U 


m c 


a w 


1 id 


1 <Q 




1 «s 


^» 0 


<n 0 




^» 0 



I u 

^4 O 



e-c 

0 o 
X o 

CUM 
OH 
G >i 

-4 JS 

« T3 

>i o 
-C C 

4J-H 
0*0 

c 

1 3 



•-4 


i «a 








>i u 


CO -4 


e 0 


-C V4 


CO ^« 


cu 0 




— ^*-f 


cu 0 


^4 JZ 


^ 0 


>f 0 


0 u 


c 0. 




O M 






S JS 


M >* 




•J -C 


^4*0 






§.« 




X c 


4J e 




CO-w 








-W -4 


M C 


O c 




~ «s 


1 9 


1 9 







CI 
CI 



ca 

CI 



CM 
<M 



ft3 



X 



X 

w 



X 

ca 



x 
ca 



-H *^ -4 — * ™ 



X 

ca 



CI 



x 



CI 
CI 



48 



0 233 461 



70 



75 



20 





I tn 




m 


a\ 




1 o 


so 




CM 






•-4 




° 


1 


l 


t 


1 




in 


SO 




vo 






10 










~4 


~+ 


*-4 



I 



00 

~* 
I 

m 
so 



m 

I 

m 
in 



44 

o 
9 
■a 
o 

a, 



c u 

-4 0) 
<U 44 
-4 CO 

e o> 

CU43 

I 44 



25 



30 



35 



40 



45 



50 



55 



•a 

OJ 
9 
C 
••4 
«M 
C 

o 
a 



c o 
-4 «s 

"H O 

>iO 
CU M 
I C 
<n Q> 

^- C 



>»c 

c -4 
6 

t 1 • 
m c 

>t ai 

a m 

i c 

CI O 
I 43 
— I 

•-4 

>f - 
c w 
« I 

2£ 

CO 01 

rs 

Tzi 



i 

i & 



>i 6 
c K 

sD«H 

-a 

44 C 

CI 



I 

<M 
I 

>1 * 
C-4 
0J I 

a >* 

«M43 
I 4J 



I 

CI 
I 



mm no <n 



16 • V 
<-> * ZJZf 



I 0> 

.a 
— i 

f'V 

>r-4 
43 >• 

4J e 

6*0 

-4-4 

a s 

I —4 
251 M 

zia! 



6 2|0) 
I C 

I -4 g 

«n >, c 
^ C — 4 
CI -H *0 

I -H c 
^ 6 01 

H N 
I M C 
- >f CJ 
21 CUjQ 



0) l 

^ c 

I -4 
w— 4 
J 6 

ZfM 01 

«-4 Q«-4 

-cci «s 

44 I -4 
0>~*«O 
8~4 01 
^ * c 

a e oi 

I 01 n 
2H C 

2|4J i3 



•h 01 
>i C 

C —4 

«h e 
•a o 

-4 «H 

m «o 
so 
a c 
i © 

*~ C 
I o 

>%-4 

•C >f 
44 C 
0> «W 

6 -C 

9 6 

ZIU 
2|£ 



t 

&4 0) 

3 C 
<M «*4 

I 6 

CI 01 

«~ c 

I «p4 

I «^ 
— 6 

>f M 
C >i 

0 a 

43 f 
Old 

«-4 I 
>l*-4 

JZ >f 

44 jC 

01 44 

6 a 

3? 

i in 



7& 

Z|40 



o 
c 

—4 

«H O 

c a 
01 u 
9 9 

cr> o 

C P< 
O 

g 



I 

c «a 

01 

jC U 
Q* O 
— * ^4 
-H JS 
NO 

c o 
o u 

NO 

X c 

0-4 
44 

u c 

t 9 
ci on 



i •o 

•-4 -4 
NM 

s ° 

01 ^ 
•S 43 
OiO 

08 

*-4 

ST* 
5S 

01-4 

s«o 

—4 —4 

a c 

I 9 



09 
< -O 
^ -4 
>V%4 
C O 

•S 

Oi o 

oS 
c *a 

e -c 

« -4 

43 0> 

44 C 
0-4 

6-a 

—4 «*4 

a c 
TS 



NH 

c o 

0 ~4 

^3 43 
OiO 

oS 

C T3 
6 43 

*-4 

43 O 

44 e 

09 —4 
6 T3 

—4 -*4 

a c 

1 9 



0) 

• -o 

>• *4 

e o 

o -4 
43 43 

cuo 
oS 

8 43 

43 01 

44 C 
4>-4 

6<0 

••4 «*4 

Q e 
T§ 



•H <«4 

c o 

Oi o 
— o 
o u 
c <a 

64S 

* -4 

43 0) 

44 C 
0) -4 

6<a 



4> 
C 

o 
c 

0| 01 

43 a 
cu u 

O 9 
T* ° 
u 

5 



a e 
oi 

I 9 



9 

c 

0) 

43 

a 

•-4 

>• 
43 
44 

01 

6 

IO c 



X 



X 



C4 



X 

ca 



m 



CM 
C4 



X 



SO 



X 
03 



X 



ao 
ci 



CM 



X 
H 



C4 



49 



BNSDOCID: <EP 0233461 A2_l_> 



0 233 461 



10 



15 



20 



25 



30 



35 



40 



50 



55 




50 



0 233 461 



10 



15 



20 



25 



30 



35 



40 



0) 
3 
C 



w 
•J 
m 



45 



50 



55 

















m 
• 




VO 


ao 




rn 




CM 


00 




o\ 


CM 


o 


* ^ 


o 


CM 


c\ 


o 


OI 








CM 


CM 




o 


1 


1 


1 


1 


1 


1 


1 


cu 




vo 


o 


CM 


r* 


O 


m 


22 




CM 


o 




o 


CM 


• 




cm 




























at 




















1 






1 


i 


1 


1 




C 






C 














o 












•O 


f C 


1 c 




>1 










—4 


— *«*4 • 




c 


c 


c 




£ 


6 


-i E 


6 












>, <o 




•H 


•a 


•a 


•o 






C -4 


C-4 


M 










>t 


-*4 *o 




>i 


M 


M 


VI 




Q» 


•o © 


•a o 


CU 


>i 




>1 




1 41 


-•4 C 


-*4 C 


1 


CU 


s 


S 




CM *0 


M 0> 


V4 01 


CM 


1 


1 


1 




1 -*4 




>t M 


1 


CM 


CM 






— s 


cue 


Q* C 












-4 «o 


1 o 


1 <D 


~* 


T 


1 


1 


o 




4* .a 




>% 








9 


c o 






a 


1 


1 


1 


•a 


«w O 






<D 








o 








•H 






^4 


M 




— 


* » *H 


jfi 


>i 0> 




>i« 


1*4 


M ^4 




1 1 


<*J 


C C 


c c 


C C 




>• >l 






1 


a) -^4 


01 






cu c 








«0 E 


X E 


x fi 




1 o 


1 >1 


1 >, 




Q4 45 


CU <l 


Ol 40 






e 


•-4 C 


1 


O C 


O C 


^4 c 




— - a 












>4-4 




i 






i 


0 *o 


0 «c 






• ^ o 


.U-4 






3-H 








— c 


01 6 






^4 e 


iS s 


oi a 






-*4 —4 




c 


fc4-5 


a«S 


ae-S 




1 6 


a n 






1 M 


t u 


t M 






i >t 


f >t 


-C c 




>i 


^* >f 






21 cu 


21 S 




~ s 


w S 


— . s 




1 ^-4 


» i 




i e 


1 1 


1 1 


f 1 




21 >t 


Z(CN 


2 KM 


21 S 


2KM 


ZtCM 


21cm 




1 


CD 


<D 


0) 










••4J 




«C 


4-1 










c 


1 


1 *H 


40 


01 


01 


41 




<0 


•-4 S-l 


#H Wl 


c 


e 


c 


C 




9 


>i o 


>i o 


o 




«v4) 






a 


C «-4 


C «H 




«o 




*o 


o 






41 -C 


u 






-v4J 


c 




.c a 


-fi o 




e 


c 


c 




e *o 


cu o 


Qi O 


o 


40 


4Q 


40 


TJ M 




— * M 


— u 




3 


9 


9 






O *w 


o *o 




0* 




1 


c « 


Oi o 


C >, 


C >i 


c 






f-4 


* u 


•-4 








>1 




>i 


g g 




E-* 


E-4 


•o 


c 


e 


c 


o» o 


4J O 








01 






~4 0> 


© o 




H 










>. *4 


O M 




>i <D 


Hi 


Ml w 


Ml W 


n. <n 

M W 


C CU 


40 *o 


X c 






w 


w 


^4 4J 


a» 


O >t 


«U-*4 




o» 


u «s 


M 0 


>1 40 


JC 


C £ 


a) T3 






0 c 


0 c 


X c 


04 




•^4 «H 


*^ 


>l 


9 O 


O 


4J O 






U M 


U K 


B 


- 


*C JU 


oj ja 








*^ ^1 


01 


Pu M 


O U 


S M 




• -~4 


1 9 


1 9 


-c 


1 10 


1 4J 


1 49 










cu 


u 


^» u 


^» O 


none 
















0) <U 
















J= O 
















a. fc< 
















o a 








X 


X 


X 


X 


— • o 


n 


w 


w 


w 


H 


w 


u 


u 
















o 
















< 




















CO 




o 


«-4 


CM 










^■4 


•-4 






^4 



51 



BNSDOCID: <EP 0233461 A2_l_> 



0 233 461 



70 



75 



20 



25 



30 



35 



40 



■a 

9 



C 

o 
o 



03 

i 



50 



55 











(A 




o 


in 
* 








00 


• 




• 

m 


00 






CM 


n 




•Hi 


in 


* 4 


CI 


CM 


CM 


CM 


*H 




•H 




o 


1 


1 


f 


1 


1 


1 


f 


Si 


o 


o 


in 


m 


CM 


in 


P"* 


s 


^» 


CM 


ci 


• 


•Hi 


• 


^4 




CM 


CM 


CM 


*-4 


•H 


•H 


^4 










*— 1 




in 












*-4 




•H 










l 






1 


1 




1 




O 


1 


1 


-H 


CM 




c. 




c 


*HJ 


c 


u 






•HI 


f 




K 


-HI 


>* 


1 




1 


o 




>• 


«o 


9* 






^4 «HI 


C 


cu 


CU 


-H 


1 


1 




14 € 


0 


1 


1 


M 








41 -H 


JC 


CM 


CM 


>« 








— ' w 


CU o> 


o 




a* 


i 


>i c 




« >» 


1 c 


1 6 


1 


i 




C -Hi 




c*l cu 


CM ?H] 


^ <^4 


^* 




i 


01 6 




1 


— ' 6 


I 6 


i m 






JC «3 




1 CI 


1 0 


id 


— » c 


1 


c 


cu c 


X» 




^ c 


*-4 C 


•-4 -HI 






•H -HI" 


o 




1 -4 


>l-4 


>i £ 


1 O 


S § 






^*^4' 


— * •a 


c«o 


c m 


— c 


01 49 


j= -^j 


! «o 




•h -h 


O -H 


o c 


»4 -H 


JC c 


xf 6 


o 


c c 


>■ 6 




JC-H 




Oj-H 


01 -HI 




-H 41 


c *hi 


cu 1 1 


• w 






£ 14 

IS 


04 


M JC 




o u 


•H «H) 


« c 


X-J 


1 >t 




td Qt 




U >T 


>lg 




g 6 


m Qi 




•HI 




o cu 


JC -h 


cu«c 

>1-H 


JC-HI 


i i 




JC «-4 


>t 1 


~4 1 


jj u 


XI 14 


>1<MJ 




XI >i 


X OI 


jC cm 


2 ^ 


2 6 




X I 




0 jc 


O 1 


a i 


£ CU 


O-H 


6 Oi 


o 




c xi 


JC~ 


•h — * 


«H | 


JC w 


-Hi 1 


JC *h 




« 0> 


X» O 


a <o 








XI >i 




£ § 


S c 


1 c 


i i 


<D CU 


1 1 


5 c 




o« o 




-h 




S I 


m ^ 






I u o 


1 N 






1 CM 




I •O 




CM O C 


«s 


m « 


CM >, 


CM 1 


CM >t 


CM —4 




«-» 9-H1 


>-H 


<w«HI 


~ c 


*^*» 


— ' C 


14 




I -4 g 


1 JC 


1 JC 


t -H 


- t *H 


- 1- -HI 








Z|x> 


ZI4J 


zra 






zt cu 




1 




1 


i 




i 

•HI 


1 

-4 




i e 


c 


•HI 


-Hj 


c 


c 


>l 




— > o 


•H 


c 


C 


•HI 


#3 


c 






•a 


4 


c 


«c 


9 


o 






-HI 


9 


9 


-HI 


o» 


JC 




JS 4 


c 


CU 


O* 


c 


~-4 


CU 0) 


c 


X» O 


43 


^4 


^4 


< 








a 


9 


>l 


>1 


9 


c 


>i #3 


•O U 


E5 W 




M 




fife 


m 
w 




o 


o c 




as 






jC 


xi O 


c * 


W-H 


>1 


JC o 


JC 0 


>f 


GU.O 


<0 JQ 


« u 


o-o 


C 


ou jj 


cu-u 


C 


6 14 


9 S 


9-H 


<D 


o « 


•Hi « 


<0 


X c 


1 43 


o* o 


~4 c 


JC 


i4 e 


>iC 


JC 


o c 


in a 


o> 


«M 43 


CU 


o o 


JC O 


cu 


jC o 


1 ! 


>1 14 


<"H 9 


>* a 


-4 JQ 


4J J3 




xi JO 




e Oi 


* Ol 


• X x> 


JC u 


© 14 


X xi 


<0 14 


X C 


« 




o 4 


a « 


6 a 


o < 


6 « 


O -H 






JC c 




-HJ o 


jC C 


-HI O 


JC «o 




1 


X» O 


a 


a 


4J O 


a 


XI -HI 






« JQ 


1 o 


1 o 


41 JQ 




« C 




— « © 


2E W 


-MF C 


c 


Z U 


m c 


S #3 




1 JC Xl 


1 03 




«fc^4 






1 w 




ZJCU43 


a 




CM «0 


CM O 


cm «a 


CM 0» 


none 


•H 






•H 






^4 


































cu u 
















O 9 




X 


X 


X 


X 


X 


X 


~* O 


03 


a 


w 


w 


03 


03 


fir] 


>•« 








u 
















Ac 
















• 

X 




m 






CO 


a% 


o 


09 


•h 






*H 




•H 


«H 



52 



BNSDOC1D: <EP_0233461A2_I_> 



0 233 461 



10 



is 



20 



25 



30 



35 



0) 
3 
C 



s 



40 



45 



50 



55 









Iff 
* 












tA 
w 




^4 




o 


o 


m 










GO 


fN 




o 




^4 


^4 




C< 


<>• 


ci 


(J 


l 

V 


i 


1 


1 


1 


f 


t 


ft, 

Mi 






CTl 


m 


GO 


o> 






1M 

* t 




*0 


CO 


t—t 


o 


O 








^4 


*4 


C4 


<N 


<N 


* 


1 




I 


i 






1 








••4 






1 


•H 




I 


l 


M 






m 


M 




01 




>i 






1 


>t 




•H C 




P* 


c 




^4 


Cm 






JS 


1 


09 


1 


o 


1 






^1 




•w 




*o 








01 




jC 


1 


c 


* 




01 6 


f - 


1 


4i 




«*4 


1 


* 


£ *h 


1 01 




1 




1 






— 


fl c 


1 09 


€** 


>• 01 


St 


I 09 




^4 *»4 




c 




1 c 




*H* C 




>• 6 


4-if 




1 


C0-*4 




>t-4 


O 


c ^ 




>* 6 




i S 


1 09 


1 £ 




01 M 


1 6 


e 0 


1 


e oi 


c 




*D 




^«p4 


on c 




*H c 


1 «H 


1 C 


O 


CU Cm 








CO 


— * £ 




M 


^4 1 


>rH 


cuts 




01 <o 


— • OS 


^ «o 




>,<M 


C 6 




c e 




>t c 




-C 1 


«0-4 


^ S 


09^ 


us e 


e 


C £ 






H U 


JZ -H 






09 <C 


09 




© *-4 




^ M 




o n 




JC m 




£ >i 


« P 4 


I 


g c 


C >i 


CU £ 


Qi >t 




■H C 


O 1 


6 Cm 


M «H 


09 CU 


•H «p4 


—4 Oi 




O «^ 


M <>• 


1 


O ^0 


JC 1 


>t u 


CQ 1 




1 *o 


C 1 


O d 




04 <N 


JC >• 


1 OI 






o 


I l 




1 1 


4J Cm 


• 1 






n *h 






SBM 


03 1 


#■4 — * 




£2 


i >i 




i m 


O >i 


1 C* 






w Oi 


CI c 






c 


1 






tart I 


o 


^ c 




w 09 


• 


c 






1 jC 


1 ^4 


f 1 




1 *H 


1 -*4 






Cm 




35 HN 


Cm 


3S| >• 






1 


Oi 


1 


09 


0! 








c 


e 


c 


C 


e 


01 


09 




oi 








o 


e 


c 


• 


3 












—4 


09 


0» 




o* 


•H 


u 


*o 


•o 


C 


01 


e 




C 


m 


«*4 


«*4 






01 


>l 


0 


o 


C 


c 




c -»4 




e 


9 










09 $4 




09 


ni 


oi 






e <o 


•S ° 








6 




Oi 




OU-4 


>f 


CU4J 






#-4 


^4 01 


3 3 


c 


m 


C 


•a 


>l 




Ol O 


>■ a 


01 


>«c 


01 




c 


C **4 




JC o 


jC 


X o 


jC 


e 


09 


01 u 


>t u 




Cm 09 


4J JQ 


CU 01 


«s 


jC 09 


Jm O 


C Cm 


a «o 


#-4 4J 


09 M 


O 


9 


Qi4J 


a«-4 




6 >i 


>iO 


a « 


M OS 




-4 « 


-4 JC 


us 




JC c 




O C 




>tC 


m a 


04 






w 






M VJ 


1 o 




1 09 


o>aa 


1 09 


^ jQ 


c 


4J jQ 


- u 




^ c 


X u 


^ C 


Om f4 


01 


64 V4 








i « 




1 <» 


JZ 


1 <S 


- >♦ 






<** o 






a* 


~ w 


-4 jC 


none 




a% 












01 01 
















•C o 
































rylo 
Sou 


Ex 




ca 


w 




H 


Ex 
















o 
















< 
















Ex. 


~4 

m 


in 


in 


m 


m 
m 


SO 

m 


in 


^M 


-4 













53 



BNSDOCID: <EP 0233461 A2_l_> 



0 233 461 



10 



15 



20 



25 



30 



35 



40 



4) 

3 



o 
o 



ta 

03 



50 



55 





» 1 






o 




o 


•-4 






*— i 






m 






r « 

\J 












1 


| 


f\ 
\J 


1 


I 


| 


1 


i 


Cm 




**# 








vo 




£ 


CO 




* • 




to 




vO 




•^4 












t— « 






1 
■ 


1 






| 

VO 


1 1 




1 fll 
1 w 




d 


| 




1 


«v4 C 








i 




| 




M «*4 




•^4 *t4 


*■» 






^ 1 








•v. B 


«aaf 


a 






•fi c 






C «J 


*W 


tj 


dl 
W 






■ B 




V G 




1j 


<— 


VO ««H 


41 £ 


««4 






Cj 
M 




Q. 


1 1 


B § 








^1 


Ui 


1 






i ^« 




«*■■«■ ••■4 


Ut 


i 


SI 










B 

^L5 


f 


951 


1 

1 






1 1 






MS 






jj e 


•"■^ **4 






X« W 








W 


—4 B 




o 




i 

1 


■ jM 




B «t 






9 


01 Eb 




C 


c 


1 -4 


«?* t-i 
W *4 






•-4 1 


1 


1 


4) 


«H B 

4P 8 


0# ^ 


w 


o 


>tCM 


#-4 


— • s 


«*4 


•——4 


JC Qi 


6 C 


M 


-C 1 


>l4> 


-4 < 


JS o 


1 u 


Oi 1 


1 41 


04 




2-5- 








■■ At 


if*. ^ 




/M - 








*i Ui V 




1 Q* 




S >t 


«g B 




C4 B 


lib 


•G 






C 


Ml 41 * 


«C "*4 


1 Q 


^| 


■ a » 
•i* •"■•< 








2.1.5 


#— 

WH C 


•*4 C 


■ B 








■ *w 










B 

B G 


*— ^r* 




•^4 «»4 


1 « 


Pi *4 


ffV"! 

•C ^ 


^■■l 




aft a| 






■■4 «M 




«M ^"4 




ca *q 


«a Jtf 

S B 




•"■4 ^ 


£J 


Ui 




C5 ■*■* iM 
B G W 


■ - 




WW 




W 1 




. *^ G 




&a O 




1 1 




I Al 


f f_H 

I M 






■ w 






5 s 


1 






r*t ui 




- 




db CU 








~ _ r | 






■ i 




f - 


1 1 




t >i B 
1 < B 




A, * 




SI ^ 


04 


m| Uf«*4 






- 








41 


ill 
01 








01 






■ i 

4» 




• 


t 
i 






1 






••4 




■ c 




— ^« 




V 


G 


1 M 


G 






^Hl *U 


c 


c 


O 


w 


41 


jj 










«Q 


•>l«4 


9 


Pf M 




•45 9 






M 


G «G 


O* 


*G 41 




«4-J 0 


cn « 






m *>i 
qj W 


•*4 Q| 


•w vv 


-*4 




>t-w 


C 


o 


JZ o 




4) 




-4 a 


IS 




CkU 


e-*4 


£ 4) 


o 


>%c 


e u 


3 


4) 


o«o 


41 u 


O C 


C <D 


JZ -4 


o o 




C 




-g o 


w-^ 


41 M 












Ui-4 


O T3 


. 3 3 


41 ^4 


cms 




*w 


E 


•"*4 ,S 


#•■1 « 


<X» O 


£ C 


I O 


C 


*H 


4S ^3 




•-4 C 


-4 0) 


"*4 43 


S5IO 


o 


C 




JZ o 


<W 4J 


>i u 




1 * a 

1 *4 




41 


41 




9 


C U4 


l o* 




/•» It 


9 


•G G 


41 "w 




4> 






-4 43 


O* 








JZ 


•*^4 




>i c 


*H 


4> *0 


•H «G 




Oi 


•-4 >i 


«c o 


>t 




O 


1 >4 




*— e 




4J jQ 


c 




1 41 


m c 




1 0) 


£2 




41 


Q 41 


m c 


w 4) 4) 




JZ 


1 -4 


1 #9 




1 9 








cu 


o 


cu 






ZICU43 


none 




—* 




cn 


m 


vo 






m 


—4 




-—i 




<M 




-C o 
















Oi w 
















O 3 


X 






X 


X 


X 


X 


o 


n 


ta 




ta 


n 


ta 


w 


>tCQ 












M 
















O 
















< 
















• 




cn 


o 


—4 




CO 




X 

ta 


m 


m 


vo 


vo 


vO 


vo 


VO 



54 



BNSOOCID: <EP 0233461 A2_l_> 



0 233 461 



CM 



O 

O 

CU 



10 



15 



20 



vo 
o 



I 



o 

CM 



I O 

cn q 



i 



CM 
t 

o 

CM 



O 

9 
■o 
o 
u 

CU 



25 



30 



35 



40 



45 



50 



55 



a 
si 
c 

u 
e 
o 
o 



n 

i 



1 




vo 




1 


1 

1 


— * 








JS c 


>f 




c 


3 6 




e « 




1 c 


•h 




6 




-H 41 




M C 








as 


C H 


i * 


0) >i 


CM 1 


■S °* 


I cm 


a i 


— - 1 


H <M 


~* 


>« i 


>i O 




C M 




« 4 


2 >■ 


u»o 


S c 


9-H 


-h 


fa 6 


Q •O 


1 -*4 


1 -w 


CM M 


in m 


— c 


- >t 


1 41 


«•> CU 




^— i 




1 CM 






2H 



I 

CM I 

I » 

VO -4 

I I 
~4 « 

4= >• 

<u c 

e *o 

E 
I U 

1 I c 

CM -W 

•C ^ as 

2 >*t3 
SCO 

•H "HI C 

I -W N 

Z|H c 



1 


i 






1 


1 


— <u 




C 




c s 


C 6 


0) <a 




X c 












~4 -*4 




>»s 




1 


1 *H 






' ^ 


1 >1 


^ a* 


^ Qi 


o t 


O 1 


M CM 


NCM 


« I 


<0 1 








•H ^ 


S >* 


s >* 


M C 


n c 


1 ^4 


1 -H 


sra 


asi*o 




-H 


— u 


— u 


1 >t 


« >1 










1 *r 




2b- 


551— 



I 

CM 
I 

c 



c 

C CO 

« w 

^* <s 

a & 
m 



a 
0 



o 

M 



N 

c 

us © 

S o 
a c 

a c «o 

in *o 



6 «h 



O 
U 

•o 
c no 



m c 

TS 



c 

9 

I 

CM 



§2 

c 

S 9 
w*-4 «H 

^ c o 

— OH 



o 
c 
o 
e 

0 CI 

JS o 

01 u 
O 9 

o 

>tCO 

u 

o 

X 

w 



o #n 



to 



5 



vo 



vo 



0 


a> 


•o 




1 -HI 


i «h 


H u 




>i o 


>» O 


CH 


C ~4 


a> jz 


4) J3 




x a 


Q* O 


cu o 


— * u 


— * u 




^ *o 


>t >• 


>t >♦ 


^ jC 




O-w 




N «Q 


N <B 




41 


*a ai 


4> 


*H C 




S-h 




m-o 


hi -a 


i -h 




— » c 


^ c 


*~ m 




1 9 


T§ 










• 


• 






04 





c s 
•a ^4 
r 1 ^ 

U 4) 

> C 
CU 41 

I N 
CM C 
w o 

I JQ 

-C c 

4J -4 

4) *C 
•H) *H 

9 6 



I 

— 4) 
-* C 
>i-h 
C S 

4) ea 

x: c 

Oi-H 
«— I -H 

I *H 
•H Vl 

I >1 

^ CU 

0 I 
N CM 

m t 

•c— * 
•h 
6 >i 

M C 
SfO 

— V< 

1 >f 

3 ?" 

I CM 



I 

c 

4) t 

-c o 

CU u 

0 >i 
C JC 
«H -HJ 

6 *C 
10 

>t c 
41 -h 4) 

a <o *hi 

1 9 14 

Zt>tO 



41 

^ M 

>» O 

C ~4 

W JC 

•c a 
cu o 
— u 

>t >1 

o«h 

49 

•a 4> 

-4 C 

—4 e 

~ 4> 
I 9 



GO 
VO 



vo 



55 



BNSDOCID: <EP 0233461 A2J_> 



0 233 461 











« 






CM 


VO 




—4 


m 


o 


CM 




o 


1 


1 


Gu 






X 




m 




CM 


0-4 



w 



75 



20 



O 

9 
o 

H 



30 



35 



01 

e 



o 
o 



> 

s 
I 



40 



SO 



55 



o> 
e 
o 
c 

4> 0) 
XX o 
a. s-4 

O 3 
— < O 

>ica 

M 

o 

< 

ca 



cn 

I 

o 
cn 



CM 

« 



cm 



a* 


m 




<N 


*M « 




t o 


1 


a\ <D 


o 


p* a 


CM 


.-4 «— ' 


-4 



I 

cn 



O 



«-4 & 

83| C 



■ ■ «pj 
I $4 

~4 <M 
>t f 



a c 

Cm 0) 
CM Ck 



t 

<D 
C 
I 01 
— * N 
-4 C 

>»2 

« i 

wen 

H4— 4 

I I 
CM*-* 
w««4 

I >■ 

c 

i ■ H 

• -*4 

ZIE 

-4 14 
>«>* 

-C Qi 
>U f 

a> cm 

6 I 41 

—4 ~4 C 

O >r^ 
f JC S 

zte*a 



i 

i c 

CM <U 
I 03 
^4 I 

>*cn 

4J~4 

— c 



•CMC 
01— * 6 



I 

CM 

I O 
— * C 

#-* -*4 
>i6 
c «J 

©-4 

-4 «o 

-C o 

4J C 

I 0 
cn n 
<— e 

i m 

— "? 

W 



i 

^ i 

I I 



r © © 
* © 

Z1-U M 



XX >i 
<D -4 

9 6 

I -4 



XX >* 

©-« 



fl u 

CM «*4 
>ll 6 

<D >i«0 
6 C © 

-*4-*4 C 



c c 
©•* 

&s 

— c 

^4 -4 

I -4 
~4 14 
O >f 

t* Qt 

•a 

.-4 f 



SIC 

*M © 



TcM 



t 

CM 
I 

^4 

>l 

«c 

4J 
« 

f • 

cn c 

<^^»4 

I 6 
I c 

— %~4 



a B 

XX u 
a- >i 

>t Qt 
X I 

OCM 

i= f 

4J — 

S >i 
I c 
cn « 

— *4 













«a 


1 


1 




I -4 


c 


c 




«-H 14 


0 






>o 


XX 1 


-C 1 




C*H 


cuo 


OtO 


o 


o-c 


— 14 


— * 14 


c 


jc a 








OtO 


c >• 


c >* 




— * 14 






o 








C 0 


>i>i 






«J 14 


*-<xz 


«4 




9 a 


0-4 


>«« 




o%o 




X c 


c 


*-* 0 




4J -*4 


4J -4 




•a <s 






c a« 


«*4 c 




6^4 O 


o 






c -a 






a 




Ot 


1 -4 


1 9 14 


1 9 u 




•H C 




cn cno 




— * c 








1 9 




T^4JC 




mf rn 


zoo 


Z|>iO 



I 

o 

14 

I >f 

CO 

«p4 

B * 
« C 

«-H ^4 

-C 

4J C 

0 43 

6 9 

-»4 0>« 

1 >ll4 

^ C o 

— a -4 

i .cc 
ztcuo 



01 

"2* 

-C 01 
4J C 
0-^4 

«-4 O 

Q CO 
w 

I 9 H 

cn o»o 



•a 



c M 
o o 

-C -4 
Gt-C 

— O 

^4 O 

>t u 

^4 -a 

0 >t 

M XX 
45 

•a o» 

^4 c 

e-4 

1 -4 
-4 C 

— a 

I 9 



c 

43 

9 

-2? 

^4 01 
>4^3 

C«^ 
01 U 

-S ° 

Q<«H 

X o 

0 o 

£ u 

01 >« 
XXX 

f 

cn a> 

w C 



CM 



X 

ca 



CM 



X 



X 



X 
03 



X 

ca 



x 

ca 



56 



0 233 461 



70 





m 






a 




o 


1 


04 






cn 

~4 



m 




00 


m 




r- 


C4 








m 




<N 


•H 




«-4 


— 4 




1 


1 


1 


1 


1 






O 


so 


<N 






<N 


so 






m 


cn 


C4 













75 



20 



O 
3 

o 
u 



25 



30 



35 



40 



45 



50 



•a 
o> 

c 



c 
o 

> 
M 

oa 



e 

-4 O 

e * 

0*0 

>* M 
C Cm 



c 
o 
c 

•5 0 

Oi hi 

o 3 

o 



55 



3 



I 

C 



£ 

u 
>■ 
a 
1 o> 

1 

— E 
~4 oj 

c ai 
-4 o 

T3 OJ 

$4.H 

O4 C 
I 0) 



( e 

^ Of 

zi>, 



f 


t 


1 








^4 






>• 


>t 


>f 


C 


c 


c 


-W 




-•4 


•O 


•0 


•a 


••4 






6 


M 






>1 






a 






I. 


1 


a«o 






1 -H 






<n e 


1 


T 


1 * 






— > C 


1 


l 


~« O 












c -< 






«*4 3 


c c 


e c 


•a co 


01 — » 






.c £ 


■S 6 


w c 


CU 41 




>f 01 


0 c 


O c 


Oi N 


W-4 


H-4 


1 c 


O no 


0 «a 










US 6 






U-4 


0-4 




1 u 


1 u 


— c 


« >* 






— • Qi 




t 6 


1 1 


1 1 


OS 


Zlot 





f 


1 


1 a> 










^4 


1 




>* 


s 


c 


C . 


— < <a 


01 


01 




•H 




c a 


jC 


JC 




JJJ 


4J 


•0 « 


1 


1 




en 


<M 




T 








T 


CU c 






1 0> 


I 


1 


en j= 
















>1 


^ 0 


c 01 


c 0 


—+ a 


0 c 


0) c 




JC-4 




1 




a e 




>1«s 






X c 


x a 


1 ^: 


0 -4 




ztr, 


jc*o 




1 c 


JJJ -4 






S 6 


5 6 










1 hi 




*j e 




ri >• 


0) «M 




Oi 






1- 1 


1 i". 


ZfCM 


ZfcN 


zta, 



I 

1 w 
c o 
01 —4 
-c-c 

OiO 

08 

CO 

*s > 

6 
01 

—1 01 
NC 
-M ^ 

< c 

T§ 

zir 



~ 1 



O 0) 

■o«u 

£ M 
<l O 

C «-4 

0 x: 
^ o 

3 U 
CO *C 

01 >« 

cr 
01 

N 0) 

c c 

OJ-4 

CQ <D 
I -4 
^ C 
~ OS 
I 3 

zicn 



1 -4 ^4 



c 
01 
9 

—4 
>i 
c 

01 0> 

SZ 4J 
CU OS 

o c 

w o 
o 

JC OS 

00 

m o) 

T5 

ZIT3 



OS 
3 

J? 
*H 

>t 

C 

01 09 

-C 4J 

Q* OS 

o c 
u o 

O jQ 
^ hi 
JG OS 

v° 

<n o) 
<~ c 

ZhO 



c 

OS 



T 1 • 

e 

OS S4 

■S 0 

Q*^4 

>iJC 

x a 

0 o 

JC hi 

01 >t 

f ^ 

m 0> 

^ c 
ziS 



a 
OS 



*H OS 
>tT3 
C ^4 

a> m 
JC o 
a«*-4 

>tJC 

X o 

0 o 

JC M 

«n o» 
— c 

1 -p4 

2W 



I 

-* « 

c 

o u 

^4 JC 

>iO 

4J O 
0) 14 

0 *o 

OS >i 

1 JC 
Zl 

I 01 
-4 C 



JS *0 

35 OS 
I 3 

2! en 



5 



0% 



X 



X 



X 

ca 



X 

w 



X 

ca 



x 
w 



m 
co 



57 



BNSDOCID: <EP 0233461 A2J_> 



0 233 461 



O 

O 

a* 



oa 
i 



OI 



I 



I 



i 



o 
o 

M 
Oi 





1 © 




oi «0 




1 


1 6 


— 6 






1 -u 




— o 




-I o 


-4 O 


>i <s 




c« 




-4 -* 








c 


Oi c 




I 0 




*■* 


aj. 


GU 










— c 


— c 




«H 


i a 


1 6 


«*• <o 


^ <S 






t 


1 


21 >i 


21 >i 


1 c 


1 c 
















4* £ 






2 W 


S U 




: 1 >1 




ZtOi 



c 

a 

- >f 

o 
-c 

f 

T a> 
21 c 
i 

— 6 

>t C 

«J *o 
9 £ 
I H 

w Qi 
I I 

oi 





1 


f 


•Ml 






X 


f 


o 




JC 


>i c 


4J 




<D 


-u £ 


£ 


<J> as 


1 09 


£ C 


m C 


1 —4 






I £ 




21 « 


1 £ 








1 IH 


^ •a 


— >« 




C £ 


>t i 




C Oi 


u w 


0 1 




JC — 


«M Qi 


Qi*-4 


O 1 


^ >i 


N Oi 


>i 1 


C 1 


jC Oi 


0 — 


4J 1 


aa 


W 


i >i 


1 o 


oi e 


14 


~ a 


— * 14 


■ -e 


1 >i 


^ Qi 


ZICU 







o% 


•a 

U 1 


VN 




1 
1 


1 








1/1 


Oi 






■ 
■ 




1 w 


1 


Ml 


••■4 


i m 
• w 


<— 
B 


- 






M <9 






. C Jm 




CO » 


1 £ 




Oi <0 




I -4J 




* <D 


i i 


O 


Oi 






c~ 


1 >1 








■ ■ 


-w e 




m « 




>tJC 


Z|g 


Q* CU 


1 




^ VI 




>l>f 




X Qi 




4J t 




Oi 




£ i a 










>l 


l £ 


— C 




1 -H 




zra 


Zt£«C 



«-4 O 

e a 
« u 

CP o 
^ 0 
>%u 
c flu 
o 



I 

C-H 

o 

4i O 

0 u 

1 as 

251 
I <9 

«H C 



I 

O M 

JC O 



a c 

ZtO» 



~4«C 
4J O 

<o u 
o-o 
« >t 

-4 e 

• C 

s « 

I 9 
2SfB» 



f 

e 

0 

3 
O* 

^ 0 
0 u 

•S ° 

Q««-i 
X o 

o o 
-c u 

« >* 
sus 
i 

— c 

2W 



C 

id 
9 

2 
-S ° 

X o 

o o 
I 

m a) 

^ c 



c 

9 



c 

-C 

CU 0 

>10 

-c c 

4J Q 

a jq 
— - u 

zi a 



m 

9 
0 

JC &4 

Oi o 

<jj a 
m o 
a m 

1 ->» 

2 JC 



i 

c 

-3 <S 

— ^ «^ 
>%u 
c o 

Qi O 

O 

5^ 

4J >t 

« jC 
£ 

21 C 
2H3 



O 
C 

<0 (3) 
JZ o 

a j-i 

O 9 

•H O 

u 
o 
< 

X 

a 



x 

G3 



X 



x 



X 

w 



X 

ta 



x 

03 



Oi 



58 



0 233 461 



u 

o 

cm 



m 




in 


cn 


m 


o\ 




m 


m 




*H 


CM 


CM 






1 


1 


1 


i 


1 


CM 




^» 






o\ 




m 


in 






CM 


CM 







I 



in 
so 



i 



70 



I 

C 



c 



75 



20 



25 



O 
3 
T3 
O 
M 

flu 



30 



*0 
C 



03 
■a 
03 



a 

I o 

CM «C 

— 6 

C <D 

-« o 

>*>* 

Oi c 

i a) 
m x; 

— c 

2f>, 



•a 



i 

c 



e 



M 

cu«o 
r «h 

CM £ 
I 4 
— C 

•-4 O 

>t<U 

C *H 

•H 3 

•a « 
u c 

>i o 
Oi N 

I c 

CM O 

TJQ 



I & 

~ «9 



VI 

t <9 
CM «0 
I «*« 

>t4J 

C 01 

o 

•a « 

-~4» 

cu c 

f 0) 
CM JZ 

— c 

I 6 



c 

01 
«w 
JC 
4J 

I 

CM 
I 
f 



>» 

C O 

o> c 
cue 

X c 

4J 
2E 

TP 

2|CM 



>t Oi 
C I 
CM 
N I 
•G — 
U ~4 

9 ^ 

I «M 
^ u 

1 5* 

~« Oi 

>t I 
JZ tn 

0) I 

1 1 a> 
^•«_ c 
*— • ^« 

l >£ 
^- C « 

— <D C 

21 cut; 



1 

CM 
t 

•H 
>l 
JZ 

4J 
0) 

f • 

CO C 

I 6 
« 
I c 



c 



a 
1 

CM 



6 

-c u 
cu >t 
>t Oi 
X I 

0 CM 
03 I 

4J — » 

*-« 
as >■ 
t c 

1 jC 
2I-U 



>i 01 

c c 

01 -H 

-5 s 
a * 
o c 

0 *o 

JZ & 

**— ' Qi 

1 I 

2|CN 



40 



a 

G 
—« 

o 

C CO 
« M 
9 3 
CP O 

^ CI 
>i W 
C u« 
<0 

JZ 

cu 



45 



01 

c 



c 



c <o 

01-^ 

ao 
-u a 

CD O 



0) 

^ o 



a 



a 



c JZ 
<D o 

<S 0 

« 01 
^ c 

c -a 

«m c 

9 9 



c 

9 
Ol 

>i 01 

o>-^ 

a o 

>t«e 
** o 
01 o 
a m 
< 

t > 

2UC 



C 
9 

c 01 
0) *o 

Oi S4 

JZ 



M 01 

«« e 
01 *o 0) 

Oi-*4«U 

Oi 01 U 
~i 3 O 

© c o 
as o 1-1 



c 
c 



01 
c 



3 

>f 
G 0> 
0>«O 

«C -^4 

X ~* 
OJZ 
JZ o 
-u o 
Oj u 



>1« 

0)«^# 

a o 

U JZ 

0 o 
^ o 

1 >i 

cnx; 



50 



55 



01 

c 
o 
c 

CD O 
JZ o 

a u 
o 3 

T 1 0 

>tcn 

InI 

o 



X 



X 
&3 



X 



x 



X 



X 







Ex. 


o\ 

1 — =1 - 




in 
cn 




01 


CO 
<XI 


an 



59 



BNSDOCID. <EP 0233.46 1A2_L> 



0 233 461 



o 

0* 

as 



as 

I 
C*l 



CI 

I 

in 

in 
i— i 

CM 



«-« 
I 

cm 



TO 



75 



20 



25 



30 



4J 

o 

S3 

O 
M 



C 



o 
u 



I 

I c 



S % 
— >f 

I c 



I 

C 

-*4 

•a 
i -4 

— 6 

~4 «p4 
>M 
C >i 

••"4 CU 
M I 
«Cf 
H I 

© ~ 

Oi c 
I a> 

— « -»4 

I «c 
>l I 

-C CM 



«s c 

fa «J 

CM © C 



Ot<0 SSId 



f >■© 

c c 
— ©-2 



i 

e 
I -4 

— H 

~« >, 
>* o* 

C I 
CM 
C4 I 

ea — > 

U ^4 

0) >t 

cue 

o*«o 
i -*4 

-4 V4 
I >l 
*-4 Qi 

>l I 

.C CM 
© I 

i I © 
^i— c 

— -#-*-*4 
t >t£ 
n» C « 
— © c 

1 JS-*4 

2(04*0 



35 



40 



i 



c 

•a y 

e « 
« u 

3 3 
O* O 

~4 © 

>iM 
C Oi 

© 

•a 
a* 



45 



I 

c 

«p4 
N © 
« C 

©«o © 

-H C-4 

cu«s w 

~h 3 0 

d c o 
as © m 

0l>i 
^= 

^ >i*a 



i 

c 

«*4 
M © 

* e 
u -4 

© *o © 

Q.-H T3 
-*4 C 

CU« *4 

#-4 9 O 

©CO 
S 0 M 

Q*>i 



I 

C 

••4 

N <D 
*S C 
VI 

<D <0 O 
Oa*4 «I3 
-4 C -*4 
CUflS M 
3 O 

«C *4 J 
4J >iO 

©CO 
2 © U 

cu>* 

I *-4 



50 



© 
C 

o 

C 
<D ^ 

-C O 
Oi U 

O 9 

~< O 

>iCA 
W 

o 



55 



X 



CM 



X 



CM 



X 
63 



CM 
O 
CM 



60 



0 233 461 



10 



15 



20 



25 



30 



u 

c 
o 
o 



Ed 
•J 
03 

3 



35 



40 



50 



55 





o> 






0 


i 


CO 




0 


CM 




IX") 




\Q 


o 


CM 


MH 




r-4 


1 r-i 


1-4 


o 


1 


1 


\0 


| 


1 | 


1 


cu 


r>» 




i-H 




1 fM 


\Q 


s 


0 


01 






1 *° 


vO 




CM 






r-4 




fH 








I 


| 


1 | 








1 
















«— | 


«— 1 










4J 




>, 




1 








c 


C 


1 c 






I 


6 0) 




•^4 




6 








T3 


•a 








•H 


T3 ^ 






1 -H 


u 






1 £ 

9 mm 


(4 


M 


1 « 


>i 0) 




c 1 




>■ 


>, 


I >i 


ft f c 








rv 


ft. 


1 ft. 


1 ft 
■ w 




N 1 


CM -*^H 


| 


| 


1 I 
1 1 


a] r— 




<9 - 1-1 - 


vj 






I r%& 
I *^ 


1 jrl 

1 «w 




(4 ^ 


1 












w 


f= 

~ B 


■ 
I 


1 
1 


f i 


^ jj 
•"I A* 


o 


Ml MM 


1 "^4 


«M1 










•m-j -^4 


w 


| 


1 


1 | 


w • • 






«m4 










o 


1 *H 


•S- ft, 












*H U 


C 1 




>- 0) 


>i 0> 


-4 C 


CU 


1 >t 


0) CM 


C C 


c c 


c c 


u a 




h aa 


-C 1 




01 -H 


01 «-«4 






>i 1 c 


a— * 


x: 6 






c a 




mC 4 




a <o 


cu <0 


Ot (0 






■ I -w 0 


*^ 




w fc- 


ft 


n 1 




O f 10 


W M 






■ 1 






2S C 

mm ^* •»» 


mm* IM 


w w 


0 #1-1 


ft mm 


t * 




| | 




3 -^4 


' ■ 


^ ' ■ 


ig ! 




^ *o 


4) 3 








— 1 ! 






25 <m 




fiu «H 








1 >t £ 


l 1 


1 V4 


1 J-4 


| w 


1 f-H 






ci 




cn >, 


(-) 


* * ^1 








**• 




W ft- 


- - r" 

Ml 




1 >, 


1 J-4 


| | 


1 1 


| | 


1 *H 








21 CM 


A4 


21 rsi 






1 
| 


| 








| 

i 








| 


1 


| 


| 


41 


"^4 






**4 I 






c 


ea 0 




c 01 


c 0 1 


M W 




~-4 


<d C 


3 *0 


<o *o 


a *n 1 


<w w 




*C U 






3 -H 


3 -^4 


3 -4 


3 


O 








CP JU 


0* U 


cr 


C VJ 




>- O 


-4 0 


-H O 


~4 O 


•-^ « 


<ft Li 










>i *~* 




?5 n 


Ml *9 M 


m r - 


t» Ju 


S JU I 


G XZ 






-J *3 ft 


r- ft 


HI f 1 


/it r\ 1 

WW I 


fit rt 1 


/»• 

w 


o 


>« Qrt^H 


r> 0 




r* 1 


r* ft 


r— 1 

MS 


>l £4 


mW Am 






1 , 1 
Ui M 1 


Ui M 


u 






^ ff 

^ *J 


U VJ 


vj w 


0 *o 




<D 


(« r 0 

W M W 


w *^ 




W «>t 1 


W ^t 


^* 


xz 


mm W 




W Am 


ft <~ 


ft r" 




cu 


i x: t3 


4J 


3 




3 


0 




a >- 


0 01 




•H w 


0) 


u <u 




- - Am 






f,. I 

MM W 1 


UU W 


< c 




1 #H — 1 


1 


1 —4 


1 — ♦ 


1 -^4 


1 -4 






. n X3 


n -a 








c 




; 

1 










0 




1 










c 




1 












<n 






0 1 




c 


J= 0 




rsi 


r-» 






r~ 


a u 














0 3 














^ 0 


x 




X 




X 


X 


>.cn 






u 




cu 




0 


i 
• 












< 








I 








m 


<r 






I — 




x 


O 


0 


O 


O 


0 


0 


cu 






CM 




' CM 


CM 



61 



BNSOOCID: <EP 0233461A2.I_> 



0233 461 



o 
o 
a* 
as 



70 



75 



20 



O 

3 

T3 
O 
(4 

cu 



30 



35 



OJ 



O 
O 



to 
< 



40 



c - 

•a u 
o 

C * 

0* O 
^ OJ 
>t u 

c cu 

0) 



in 



CM 



I 

en 



~4 C 



6 

-c c 

CU— ♦ 

— * 

>* £ 
J= — * 
4J U 

<D >* 

>• I 

a> — * 
i >* 



29 Os 



a 
t -a 

c o 

a* o 
— o 

4J -C 

>i c 

.c— ■ 
jj -a 
a — . 

s c 

I 3 



50 



55 



OJ 
C 

o 
c 
ai © 
j= o 
a u 
o 3 
*-< o 
>*co 
u 
o 



X 
CU 



ON 

o 

CM 



00 
00 
I 

o 

CO 



c 



J* 

I 



I 

>c 

<d e 
£ « 
cue 

I u 
en >, 

I I 

23 CM 



C 
a 

*H © 

03 ^ 
-C o 

a -4 
^ j: 

>« o 
-C o 
-u u 

CU -O 
I >■ 
en J= 



X 
Ed 



O 
*H 
I 

O 



C 



a 
i 

CM 



~4 01 

> c 
© £ 
cu c 

>i*3 
-C-j 
4J 6 
W-^ 
I n 
en >r 

— a 

I I 

23 cm 



© 
s 



C 
<a 
3 
0* 

C-H 

© w 

-C o 

^ ,c 
<C o 

en JC 



in 

CM 
CN 
f 

en 

CM 
CM 



u 

>. 03 

a*a 
i 

cs 6 
I <c 
— * c 

O 

>.«W 
C rH 
3 

T3 CO 

•hi o 

J-i c 

>< a 

Cu ea 
I c 

CM 0) 
I 

O 

— C 

I 6 
en <0 



0) 
•C 

I 

O (4 

T3 O 

<o o 
c o 

0 u 

^ > 
3 x: 

(0 

01 <D 
C C 
0) 

n *a 

0 c 

CQ rtJ 

1 3 
en D» 



o 

CO 
CM 
I 

CO 
CM 



J-I 

03 

CM £ 
I <Q 
— C 

r-H Q 

>.**-» 

c 

3 

TJ ca 
o 
u c 

CU N 

I c 
en 0} 



I 6 
en <Q 



I —4 

0 u 
•a o 

OS C3 

c o 
o 

<w -a 
*H >. 
3 ^ 

c c 

QJ 

M 'O 

c 

a c 

1 3 

en CT 1 



in 
I 

o 

in 



c © 

0 c 

a 6 
— ^ <a 

r-l C 

01 6 

x: > 

0 i 

6 CM 

Q — 

1 r-C 
«H > 

* c 
t-1 o 



I CM 
25l>^ 



f I 
— O 

4J US 

a 

~4 a 
>. c 

£ C 
a 3 a 

*-4 ^ — 

^ c o 
a o 



n 

en 

r-i 
I 

CM 

en 



I 

CM 0) 

I c 

^ £ 

>t « 

<a *o 

J-i 0} 

3 C 

<m 07 

I N 

CM C 

<u 

I XI 

— ^» 

I: - 



i-H rH 

>« >• 
J= C 

<o -a 

a s 
i 

ZiM 

a cu 



I <D 
^ *3 



J-i 

o 



— o 
o o 

C J-i 
£ >^ 

0) 

x: c 
a c 

f 3 



O 

rn 



X 



X 

la 



x 



o 

r— I 

CM 



eg 



04 

f— » 

CM 



CO 
CM 



CM 



62 



0 233 461 



10 



15 



20 



C 

o 
o 



30 — 



a 

03 



35 



40 



50 



55 







W 




CM 






i 

o 








-is 


Ui 








t 1 


CM 


CM 


CM 




<n 


CM 


CM 


vJ 


t 
1 




I 


1 


i 
i 


i 
1 


1 


fiu 


CM 




y> 


w 


fM 




r** 




VO 






Ol 




n 


CM 




CM 




CM 


■ 


f>J 


CM 


CM 




1 










1 O 


o 




•—I 








1 


CM *0 






>• 


1 


1 


1 


<r 


I — * 


1 -H 




c 


•H 


•H 




1 


^ £ 


CM £ 




•Hi 


£ 


£ 


£ 


• Q) 


#-4 <0 


1 <a 




*o 


•H) 


•h 




i-4 C 


>i-P 


^4J 




■H 




Vi 0 


U 0 


>1-^ 


C 0) 


rH O 




6 








C £ 


•H O 


>i o 




«hj 


a-H 


a-n 






•c <a 


c <a 






1 £ 


1 £ 


! i £ 




•HI r— i 


Q) —« 




>t a 


CM Id 


cm <a 


CM <Q 


Oi-*4 


M *-4 


-H rH 




0**0 


1 4J 


t 4J 


1 4J 




>l >» 


43 > 




t -H 


0 


<U 


— * O 




Qi C 


4J C j 


4J 


CM B 


O 




*H O 


:h £ 


1 0 


1 O ! 


O 


1 <a 


>i <a 




> <0 


1 


«r ^ 


cm 




~ C 


c ~ 


c ~ 


c • 


<H U 


^ a 


i a 


T3 


rH O 


•hi #-i 


-H *-k 


•HI i-4 


1 >■ 


i 


rH — 


O 


>1<M 


•o >» 


T3 >t 


•O >t 




O 


>■ O 


U 


C rH . 


•H C 




•H C 


O 1 




JZ c 


0* 


-H 3 


Lj (p 


w o 




N CM * 


* i — \ 


4J *H 




*a a 




>«x: 




<0 1 


1 £ 


0 £ 




•H © 


cu a 


o- a. 


cu a 


<o — 








(4 C 


i 


i 


i 


-*4 <-H 


i 


I ■ 




>« a 


O 


' n O 


CM O 


£ >t 


•H tHJ 


in «h 






^ c 


*~ C 


^ c 


H4 C 








1 c 


1 -H 


1 -HI 


1 *w 


1 


JC c 


1 ^ i 






^ £ 


^ £ 


T £ 


XIT3 


4J -^4 






1 ^T* 

o 








•H 

^ S-4 
1 ?H 


0 *0 

s 

1 £ 


^12 j 




1 1 


t *H 


1 «-4 


1 £ ! 




«— ■ c 




n >i 


r> >i 


<*> O* 


CM «^4j 








*— • c 


•— • c 


*— • c 


»— > * l 


w u 


" Wj 




1 £ 


I <^4 


1 """-4 . 


1 - -HI 


I ^ 


1 >t 












23*0 


3 W 


21 Q« 






0 


0 








1 


! 

5 ! 




•o 






*o 




rH 1 


tj i 




1 ^4 








1 


>i o 


**4 i 




o u 


1 u 


1 w 


I V4 




£ u 




0 


•o o 


•H O 


r-« O 


iH 0 


^ 1 




rH O 


c 


-H 


>*iH 




>»^< 


>»**4 


s > 


>1^4 J 


•H 


£ X 


c «c 




c x: 


1 'O 


£ jC 


C JC t 


*0 V4 


«5 o 


qj o 


q) o 


qj o 


cH 


1 


a) u 


•h O 


c o 


O 


«c o 


£ 0 


| 0 




JZ o 


C 00 


o u 


a « 


a w 


a 


-4 C 


I C 


a u 


(0 H 


«m <0 


O TJ 


o *a 


o *o 


O © 


O -4 


o *o 


3 3 


*H >* 


C > 


C 2n 


c >■ 


NT3TJ 


c -o 




D> O 




-4 JC 




-4 £ 




•HI *H 


-4 £ 


rH CD 


ca 


£ 


£ 


£ 


t3 C k 


£ C 


£ 


>t 14 




<TJ CI 


(0 o 




-*h <a o 






c cu 


c c 


rH C 


^ c 


-4 C 


£ 3 -4 


«-4 3 O 


rH C 


0) 


0) -H 


>t-H 






H4 <J» 






xz 


N *0 


4J «C 




4J *a 


1 «-4 O 


4J rH -h 


4J *0 


cu 


c -h 


<D-H 




O -H 


xi>o 


a >• s-4 


0 *H 




a) c 


O C 


a c 


o c 


^ c u 


o c o 


o c 




CQ <C 


< « 


< « 




— ' 0) T3 


< a) 


< m 




1 3 


1 3 


1 3 


1 3 


1 J= >. 


1 JZ JZ 


1 3 






cn 






cn 


«r CU O 




0 

c 
o 

o <u 1 


m 


co 


O 




m 


n 






rH 




r> 


»H 


#-4 


iH 





O 3 

*H O 

u 

CJ 

< 



X 



r— i 

CM 



f— I 
CM 



X 



00 

CM 



X 

U2 



X 

cu 



X 

cu 



X 

cu 



CM 



O 

CM 
CM 



CM 
CM 



CM 
CM 
CM 



63 



BNSDOCID: <EP 0233461 A2_l_> 



0 233 461 



10 



15 



20 



25 



30 



35 



40 



T3 



o 
u 



•J 
A3* 



50 











in 


vO 


CM 










* ■ 




<n 

OJ 










CM 




w 


1 


1 

• 


1 


| 


1 


1 


UM 


o» 


CA 


mm\ 






o 


«*• 


IT* 




o 




tn 


n 










cm 




CM 




f 








1 

c <0 






c. 

mm 


| 


| 


1 


c 


I 




a% 






CM 


•c — « 


c 




Jh 






| 


6 






fV 

Ml 


w 


w 




0 Q 






1 


- ^[ 


«v4 




—4 —4 








0 
IS 




Li «0 


6 




?5 B 








>i o 






U *^ 


mm 








Lj 




t_i 

£ *4 


l 




w mm 


1 CJ 


>, Q) 




» j 


CO 


wu u 




CM N 






<D Q« 




• 


Lj 4^1 


1 c 


i ^ 






1 




w 


— * o 


CM g 


4-1 


O cm 




I to 


ft, f 1 


- -M 


1 <Q 


O 


C 1 






1 «v 
1 HJ 


f 








— * c 


•—1 (D 




w ~ 


*-H (D 




s ^ 




>t U 




to •* 




o 






c <0 


1 >« 


t Li ^ 


C ta 






c <a 


q| ^ 


C 


3 I 


(0 « 


Or 








— o 


<w ^ 






-c -a 




x: >v 




O >* 










E* C 




ea £ 










1 <D 




^a> . | 

C 


f #n 






X £ 






<D W 


CM «C 




o a* 


O 


* CU 












JC J-i 




•C c 


1 " 


1 . 




I <n O 


4J >i 


^ o 


, t - 


CM I 






CM C 


0) Qi 


*— • c 


/n 

QJ ^ 


^ - M I 
Zl 






»— * 1 


S 1 


« * »H 




g ^ 


1 1 -g-l 




1 ^ mm 


1 r>l 


1 B 


1 B 


^* A 1 


1 6 




CI 1 0 


At 1 




*M ■ * 








*""7 ^ 








1 * 






1 


■ ■ 
1 


1 




c *^ 


1 






sa ^« 


mm* ^ 


2i a. 












m 
w 


i 


Q 


o 




t 
■ 




•rt 

w 


^4 f 


"O 


*o 






i 
■ 




O 


1 —4 






1 1 m 




t J-l 


j- Ll 


fH Li 


1 U 


w 






^ o 




>, o 


<-H o 










in ^* 


C *-4 






c -a 




C -C 






C£ 


*c w 




o» 


<o a 


1 


£ o 


<u o 


O 


£ C 41 




-C o 




a* o 


£ 0 


£ CD 


#c us *o 




flu u 


t c 


O W 










o *o 


O -4 


C "O 


o *a 




>* CD 1-4 




c >» 


c *o 




C >t 




r* 

•*>• W 








6 X 




«-4 OS 




o. o 


g 


g C 




e 


>* %4 


<D C 


>* J3 






a 








X La 


#H C 




>, c 


^ c 


Ml 






^^^^ 


>i *o 




4J *0 




Li 






4J 


4J *C 


cu 


l o^«rt 
1 w w 








<u 


(D 








fi e 


O C O 




o c 




— >i-C 


S c 


< «J 


< <D 


a c 


< ta 




I X 


1 — « 


1 3 


1 J= jC 




t s 




m O 13 


CM "O 




^ Q.O 






o 














c 












l 


o 














c 
















o 


O 




O 




CM 


JC o 


<n 


m 


rsi 


n 


CM 




CU Jm. 














O 0 




• 










1 ^ o 


X 


X 


X 


X 


X 


X 


1 >icn 








u 


2d 


u 


! Li 














i O 


i 




• 









55 



X 



cn 

CM 
CM 



CM 
CM 



CM 
CM 



CM 
CM 



CM 
CM 



co 

CM 
CM 



64 



0 233 461 



10 



75 



20 



25 



30 



35 



4J 
O 
3 

O 

CU 



4) 



C 

o 



•J- 

< 



n 

CI 

l 

GO 
<•> 



I 

c 
u u 

I t 
n -*r 



>i l 
I — <D 

HH C 

I >*-^ 

H C E 

0 4) (0 

NJC c 

<o a-* 
•o — 

•HH-H 

e >i e 

1 4J U 
Slffl >, 
H g ft 
— ' O I 

I b CI 
O I 
— 3 — > 
I *H ^ 



40 



0) 

c 

—I o 
c « 

CP o 

0) 

c cu 
a* 



45 



50 



55 



I 

C 

I 0 I 
nj: o 

i a w 

— >— 

-4 >, 

i jr 

*H 4J *o 
I o 

*H £ © 

0 o c 

(O OTJ 

•a 3 ~* «u 

M "H 3 0 
U 0**H 

1 4inr 



<D 



a 
c 
o 
c 

o 

CU J- 
O 3 

< 



X 



* i 



as 

CM 
CM 



m 
ci 
I 

n 
cn 
cm 



i a 

I — » 
— e 

i-t <o 
>i4J 

c a 

>f >r 

a C 
i a 

ci js 

w a 
i 

O 

~ c 



I ~ 

>. ^ 

J= c 

s— • 

I 6 

ci *H 

21 a 



i 



I 



I 

>* o 

Q> >. 

e -c 
i 

I c 
O -4 
C 73 

e c 

H 3 O 

>. 0*0 

4J ^ -W 
<U >. L4 

0 c o 
< a iH 

1 -C JC 

^ a u 



i 

^ ai 
^ c 

>i-H 
C B 

a <o 
«c c 

>t 6 
I 

I >t 

•h a 

0 I 

N CI 
(0 I 

*D — 

6 > 
H C 

1 ^ 

sera 

d -HI 
— Wi 

I >* 

n 0. 

w I 

I n 

a— 



i 



i 

CM 



I 

>■ 

c 
o 

a o 
— » u 
-< -a 
> >. 

0~4 
N *0 

•h c a 

6 TJ 

m *a ^ 
«h c o 

• 3iS 



>i 4) 

c c 
a> 

sz & 

CL (0 

— c 
>.-o 

0 6 
M -H 

<a j-i 

•o >. 

— • Oi 

6 I 

hH C| 
± I 

1 C 
m ai 

l -C 
23 4-» 



00 
I 

o 



o 

N 

•a o 

6 
I (0 
= 1 c 
^ -H 
w-o 
I -H 

*n £ 

H 
t U 

i a 

^ i 

^ CI 

>» i 
c ^ 
<a <-h 

3 c 

Urn 0) 

i x: 

CM CU 



X 



o 

CO 
CM 



CO 
CM 



CM" 
CO 
CM 



1 


f ' 






>• 


>l 


c 


c 


01 


o 


-C 1 


x: i 


flu o 


cu o 


— Li 


u 


-« *o 


^ *a 










O 


O --4 


M *3 


N *0 








•a a> 


C 0) 


—•CO 






M t3 -H 


« *o ^ 




1 «W Li 


^ c o 


rH C 0 






1 3 -C 


1 3 £ 


n jpO 


n o\o j 




o 


CI 









X 

fa: 



cn 
cn 

CM 



65 



BNSDOCID: <EP 0233461 A2_l_> 



0233 461 



o 
o 
a* 
s 



70 



15 



20 



25 



30 



35 



T3 
0 



c 
o 



ca 
•J 



40 



45 



50 



4J 
O 

T3 
O 
J-i 

04 



I O 

c c 

o 

x: 6 
cu <3 
c 

x -o 

£ £ 

0 u 
— >« 

0 a 
c I 

6 I 
<0 ^» 
rH 

Q *w 
I 

1 CM 
CM 



2J >» 



© 

o 

C in 

€0 *4 

cn o 
^ 0 

c flu 
0 

JZ 

cu 



I 

I o 
x *o 

O >i 

0 TJ 
O 0 

c c 

& -a 
« «h 

~4 C 

0 «H -H 
-4 > J-I 

Q C O 
— * 0) —I 

1 JZ £ 

cn ao 



o 
c 
o 
c 

<u 0 
jz a 

o 3 
~+ o 

>*cn 
u 
u 
-< 



X 

2d 



I 



i 



.-I O 



jz jz 

0 o 
e i 

«r» >r 

I 

St - 

1 o 
— > c 

>t 6 

c 0 

0 c 

Vi -W 

1 e 

— M 

I >1 



CM 
I 

ca 



l 

C 

•H 

I -o 

AJ >» 
— O. 
I I 
CI <N 

— * I 

> I ^ 
I " 0 
HH C 

^ c g 

0 <u «s 

N £ C 

-H i-l 

H 13 

1 -U J-I 

=10 >* 

tH g a 

w o I 
i u C4 
«r O I 

— 3 — * 

I iH «H 



i a> 

c c 
0 

JZ B 



x -a 

JZ £ 

— >* 

o a 

c I 

—* n 
6 I 
<0 — 

-C c 

4J O 

— » -C 

— ' i 

— I 

l 

tn l 
23 5n 



m 

I 

m 
in 



C 



5« 

J-i *T3 



a 
c 



c 
« 

3 

c *o 
XX u 

ao 
-c o 

4J O 
<D ^4 

i > 



I 

-P 

^ 1 

I #H 

<n >■ I 
I C O 
— <B ^ 

>. cu >. 

0 «-t-*-4 

N >tT3 

(0 JS 

-h © c a 

g g-H -a 

m o *o-h 

1 u u 
•h o c o 

I ^ 3 J2 



i 

x 
o 

J= 1 

c c 

« -h 
>t « o 

0 *H O 

-h >»o 

Q C J-i 



a 6 

I «3 
CM C 

I o 

«-< #H 

c ca 
<o 0 
u c 

3 0 

I C 

oa 0 

O 
*-< c 

t 6 



C4 

i 



0 

•O 

I 

O J-i 
T3 O 

-~4 r-l 

6 

CO u 

c o 

O J-4 

3 JZ 

ca 

0 0 
c c 

<£ -H 
N *0 
C —I 

0 c 

03 CO 
3 

a* 



i 



x 



X 
Ci2 



X 



X 



I I 

<N »H 
I 3 
— 0 

r-4 0 
>C 

C 0 

0 

—4 C 
JZ 0 
JJ -Q 

<N 0 
I C 

r-4 -H 
>^ g 
-C CO 
4J « 

<» #h 

T & 

g g 
co 

I >o 



i 

o 
•a 



0 
-h 
o 



g -C 
CO U 

c o 

a j-i 

^ >» 

3 £ 

ca 

0 0 
c c 

M *0 

0 c 
ca <o 

1 3 



x 



X 



cn 

CM 



m 

CM 



CM 



en 

CM 



GO 

cn 

CM 



cn 

CM 



66 



0 233 461 



10 



15 



20 



30 



35 



T3 
0) 
3 
C 



O 

o 



> 

M 

w 

■J 
03 



45 



50 



55 











m 








• 




« 






en 


rH 








o 


m 


in 


r-» 


CM 


1 *"* 


rH 


rH 


1 ^ 


rH 


rH 


o 


1 


1 


1 


1 


1 | 


cu 


o 


o 


; m 


in 




s 


in 


in 


• 


CN 


1 * H 




rH 




<n 

; «H 


rH 






0) 


1 




1 0) 


1 

CM 




TJ 


C fl 


1 


c c 


1 




1 


0) 49 




0) — * 






<m S 


J= c 


1 C 


-c e 


rH 0) 




I (0 




? ^ 




>. c 




— *«U 


— T3 




c 








rH -H 


rH «*H 


rH -*H 


-h e 




>■ O 




e 


>*T3 


TJ id 




C <Q 


c — • 


jC 


C -H 


-*H -H ! 




4) 


-•H U 


4J U 








rH 


N >» ! 


0) >i 


N -H 


^ 2 




-C >i 


<0 O4 




<a w 


a c 




4-> C 


J-l 1 


1 1 




1 0) 


4J 


1 01 


01 CM 




ai a 




o 


«•» 


a. 1 


~ 1 


a 1 


w c 




w 


•*h 






1 0) 




1 r^ 


CUr-« 


r> i-h 


a 1 




O 


«r O 


1 >» 




1 — 




u 


*— • c 


,-4 ^ 




r^ 1 


1 <M 


CU 




1 -H 


21 0> 


1 






i e 




1 x: 


rH C 


2H 








— a 




1 1 








rH ^ 




<-H 




1 rH 




>*rH 


«U JZ 






21 >, 




c >* 


CD 4J 


JC >n 




1 C 


s 1 


AS S 


S 1 


4J C 




#-H 


1 


JH — 1 


1 01 


0) «H 




>TJ 




3 W 




e *o 




jC -*h 


~ 1 


Cm <Q 








4J B 


1 


1 U 


1 ^ 


O 6 




<D -rH 


m 1 a> 




rv 1 


I 




S Ui 


wr-* c 


— a c 




2ti4 . . 




1 >i 


1 rH 


1 -th -th 


1 " 


- >I 




21 a 


23 >* e 


«r a. e 


21 >. 1 


21 a 



0> 

c 

T3 U 
O 

c co 
a 0 

«H 0) 

c cu 

0> 

cu 



01 

c 
o 
c 

0) 0) 
£ o 

a ^ 

o 3 
*h o 

>w 

< 



I 

o 

I Li 

O *o 



(0 (0 
*H C 



4-> TJ 
0) ^ 

a c 

H 3 O 
-C ^ 

01 c o 

Z 0) i-H 

24 a o 



o 

CM 



I <D 
<0 C 

0) 

c 
1 3 

r a) o 

<w cux: 
s ~ o 

I rM o 
— C T5 



I 0) 
AS C 

U -H 

0) -o 

a « 
1 3 

H 

1 «-h *a 

rH >t-H 

r a) o 
o) 

s — o 

J ^H O 

^ >f u 

c *o 



x 



X 



I o 
<Q C 
Li 

0 *o 
a-w 

*5 c 
a (0 

1 3 

rH D> 0) 
I *H *D 
rH >i*rH 
>t C U 

r o o 

4J JS rH 

a) ar 
£ ~ o 

I rH O 

>%u 

— C TJ 

n n j: 



01 1 
o 

a. ki 

0 *u 
c >• 

-H JS 

e -h 

C (0 

— « *0 

0) TJ — * 
-4 C Q 

a to h 

1 3 j= 
cm era 



04 



X 



X 

cu 



CM 



CSI 
CM 



m 

CM 



CM 



67 



BNSDOCID: <EP 0233461 A2_l_> 



0 233 461 



4J 
C 

o 
u 



> 



CJ 

o 
cu 
s 


100-103 




96-98 


83-85 


118-119 




ON 

co 

CM 
CM 

on 

CM J 


Product 


N-( 3-[ 2- (Diethylamino) ethoxy )phen- 
yl J -4- ( 4-pyridinyl ) -2-pyrimidina- 
nine 


M- 1 4 - [ 2- ( Dlethy lamlno) ethoxy 1 phen- 
yl ) -4- ( 2-thieny 1 ) -2~pyrimidinamine 


1 4 - [ 2- ( Dlmethylamino) ethoxy 1 phen- 
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Example 252 

l-r^fr^fa-Pvridinvl^-ovrimidinvtTam inolDhenvnftthannnB , 0X j me 

aK ^ 2 0 i mg 1 po '*°" of ti-( 4 - a cety'PHenyf)-4-{3-pyridinyl)-2-pyrimidinamine was mixed with 210 ml of 
absolute ethanol and 1.26 g of hydroxylamine hydrochloride. An 18.2 ml portion of IN sodium hydroxide was 
added, the mixture was heated at reflux for 2 hours and then evaporated to 1/4 volume. This was cooled the 

SIZ^ZSS-^ water ■* dried< 9ivin9 L9 9 of * e desired product 38 ^ 

Example 253 

K^fr^fS-Pvridinvl^-ovrimidinvllami nolDhenvttethannnA , Q-methvloxima 

^1!!*°^™ <a H Bamf * > f 52 wa l re P eat8d ^ing methoxyamine hydrochloride, giving 1.78 g of the 
desired product as yellow crystals, mp 163-167° C. 



20 



N-ri-r^n-^a-Pyridinvl^-ovrimiriinv lTamlnotehflnYlTethvlWormamiria 

m . Tl^? ° f 7 - 25 J 9 ° f ^acetylphenylM-O-pyridinylha-pyrimidinamine. 100 ml of formamide and 31 
ml. of 98 ^ form,c acid was refluxed with stirring overnight The solvents were then boiled off for 1/2 hour 
the reaction cooled and poured into one liter of water. This was extracted with 725 ml of chloroform. The 
chloroform extract was back washed with ISO ml of water, then dried, filtered and evaporated to a foam The 
foam was partitioned between chloroform and water. An equal volume of saturated potassium bicarbonate 
was added. The organic phase was separated, dried, filtered and evaporated to a foam. This foam was 
chromatographed on sriica gel- topped with a thin layer of hydrous magnesium silicate and efuted with 
chloroform (first four fractions), then with 2% methanol in chlorofomi (last two fractions). The sixth (final) 
fracnon was evaporated and then crystallized from chloroform-hexane. giving 1.05 g of the desired produrt 
as cream colored crystals, mp II8-I2I 0 C. p 

Example 255 

IVK4-r2-(Dimethvlaminotethoxv1nhenvlT-4-^v ndinvlW2-n»rimidinamin a 

A 1.10 g portion of dry 4-a4^3-pyridinyl)-2-p y rimidinyl]amino]phenol was dissolved in 25 ml of dimethyt- 
formam.de. A 213 mg portion of sodiumhydride (50% in oil) was added, the reaction was sealed and stirred 
for 45 mmutes. A 480 mg portion of 2-dimethylaminoethyl chloride in 2 ml of dimethyhormamide was added 
and the sealed mixture was stirred overnight The solvent was removed at 60-C and the residue partitioned 
between 25 ml of water and 50 ml of ethyl acetate. The aqueous phase was extracted twice with ethyl 
45 acetate^ The organic phases were combined, washed with IN. sodium hydroxide, dried, filtered and 
evaporated. The residue was taken up in 20 ml of chloroform, boiled down to 1/3 volume and hexane added 

SySal ra84IO'C Ure * 9ivi " 9 400 mg of *• desired P rodu * as beige 
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50 
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A 5 46 g portion of 44[4K3-pyridinyl)-2^yrim^^ was reacted with 3- 

dimethylaminopropyl chloride by the procedure of Example 255. giving 2^ g of the desired product, mp 85- 
s 87°C. 

Example 257 

10 N^442^ethvl^»notethn Yvfo^ 

The procedure of Example 256 was repeated using 4-{[4K4-pyrkiinyl)-2^ 
giving 300 mg of the desired product as yellow crystals, mp 85-87°C. 

15 



N^4^2-(Diethvlaminotemowlph 



20 The procedured of Example 255 was repeated, using 2-diethylaminoethy! chloride, giving 3.45 g of the 
desired product as yellow crystals, mp 87-89° C. 

Example 259 

25 

N^4~r2-(P8mathvIam^ 

The procedure of Example 255 was repeated using 4-tt4-<4-pyridinyl)-2-o^ 
giving 1.6 g of the desired product as yellow crystals, mp I20-I22°C. 

30 

Example 260 

^ The procedure of Example 259 was repeated. Subsequent crops of crystals gave 0.4 g of the desired 
product, mp 87-9l°C. 

ao Example 261 

N-r4~r3^Dimethvlami 

A 2.78 g portion of 4-[[4-(4-pyrid!nyl>-2«pyrimidinyllamino]phenol and 2.35 g of 3-dimethylaminopropyl 
45 chloride were reacted as described in Example 255, giving 850 mg of the desired product, mp I23-I24.5°C. 

Example 262 

50 r4^4-^PvridinvlV2-Pvri midinvnaminoTphenoxvlacetic acid, ethyl ester 

A mixture of 5.58 g of 4^4K4^yridinylh2i>yrimidinyl]aniinolphenol was reacted with ethyl bromo 
acetate as described in Example 255. giving 1.8 g of the desired product as yellow crystals, mp I09-HI°C. 

55 

Example 263 



70 
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N^MethQxvphfinvlUN-methvl^ 3-Dvrid»nv>Wg-ovrimid»namtn6 

A 2.78g portion of N-(4-methoxyphenyl)^(3-pyridinyl)-2-pyrimidinamine was dissolved in 30 ml of 
dimethylformamide. A 528 mg portion of sodium hydride (50% in oil) was added, the reaction sealed and 
stirred for 45 minutes. A solution of 1.70 g of methyl iodide in 2 mi of dimethylformamide was added the 
sealed mixture was stirred overnight and the solvent removed. The residue was partitioned between water 
and chloroform. The organic phase was dried, filtered and evaporated. The residue was crystallized from 
ether-hexane giving U g of the desired product as yellow crystals, mp 88-90°C. 

Example 264 

N-(4-Methoxyphenvl^N>methvl-4-^ ovridinvlV2-ovrimidinaminfl 

The procedure of Example 263 was repeated using J^(4~methoxyphenyl)^<4-pyridinylV2- 
pynmidinamine, giving 510 mg of the desired product as yellow crystals, mp I24-I26°C. 

Example 265 

20 

^2-(DtethylaminotethvlV4-r^ 

A 1.55 ml portion of diethylethylenediamine was added to a solution of 0.01 mole of 4-[[4~(3-pyridinyl)-2- 
pynm.dinyl]amino]berizoic acid chloride in 50 ml of U-dimethoxyethane. A 10 ml portion of triethylamine 
25 was added and the mixture was stirred for 2 hours. The solid was collected, washed with water and 
recrystalhzed from absolute ethanol, giving 1.22 g of the desired product, mp I48-I50°C. 



10 



15 



35 



40 



Example 266 

N-Methvl^rr4-f3>pvridinvlW2>nvrimidinvl1amin o1benzamid6 

A 5.85g portion of 4-[[4-(3-pyridinyl).2-pyrimidinyl]amino]benzoic acid in 30 ml of thionyl chloride was 
refluxed on a steam bath for one hour, then evaporated to dryness. The residue was boiled with 
dimethoxyethane, then cooled and the solid recovered and washed with ether, giving 6 90 g of 4-[T4-f3- 
pyndinyl)-2-pyrimidinyl]am!no]benzoic acid chloride. ^ 

A 6.03 g portion of the above acid chloride was suspended in 25 ml of ethanol and 10 ml of 25% 
aqueous methyl amine was added. The resulting solid was collected, taken up in hot 2-methoxyethanol 
cooled and the solid collected, giving 3.35 g of the desired product, mp 254~257°C. 

Example 267 

^ff^O-Pyridinvl^-nvrimidinvnaminn^p^^ ^ 

45 

To a solution of 19.89 g of 4-[[4-(3-pyridinyl).2.pyrimidinyl]amino]ben2oic acid, ethyl ester in 200 ml of 
3A ethanol was added 12.5 ml of ION sodium hydroxide. This mixture was refluxed on a steam bath for 3 
hours and then allowed to evaporate. The residue was taken up in water and treated with 10 4 ml of 
concentrated hydrochloric acid. The resulting solid was collected and dried, giving 18.11 g of the desired 
so product, mp 311*317 °C 

Example 268 

55 
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f44TiW4-P\^dinvlV?-nvrimidinvn aniinoTphenoxvTaceticaSii 

An 800 mg portion of [4^4K4-pyricDnyl>-2^yrimidiny0arninolpherioxy]acetic acid, ethyl ester 
dissolved in KM) ml of ethanol and 10.7 ml of IN sodium hydroxide was added. The mixture was stirred 
s hours, the solvent removed and the residue dissolved in 5 ml of water. The pH was adjusted to 7.0 wrt 
hydrochloric acid and the solid collected, washed with water and dried. The solid was recrystalfized 
dimeftylformamideethanol, giving 600 mg of the desired product as yellow crystals, mp 308-3IO°C. 



io Example 269 

4-r2-rf4-MethoxvDhenvnaminoV4-ovrimidi nvn-l-methvlPvridinium iodide 

A 2i) g portion of ]^(4^ethoxyphenyl)^4-pyridiriyl-2-pyrimidinamine was dissolved in 550 ml of 
75 absolute ethanol and filtered. To this was added 10 ml of iodomethane. The reaction was heated on a steam 
bath for 4 hours Another 10 ml of iodomethane was added and refluxing was continued overnight Tne 
mixture was cooled, the solid collected, washed with ethanol and dried, giving 22 g of the desired product 
as purple crystals, mp 282-284° C. 



20 



25 



Example 270 

4-rr4-/3-Pvridinvn-2-Pvrimidinv naminoTphenol 

A 25 0 g portion of ^4^emoxyphenyl)-4-{3-pyricRnyl)-2-pyrimicnnamine was dissolved in 200 ml of 
48% hydrobromic acid and stirred overnight under an argon atmosphere. The mixture was then heated on a 
steam bath for 7 hours, cooled overnight and evaporated at 60°C. The residue was basified with 200 ml of 
saturated potassium bicarbonate solution and stirred for 1.5 hours. The solid was collected, washed with 
water, dried and recrystalfized from hot absolute ethanol. giving 19.1 g of the desired product mp 223- 
30 225 °C. 



Example 271 

35 4-n;4-f4-PvridinvlV2-ovrimidinvnaminotohenol 



50 



The procedure of Example 270 was repeated using N-(4-methoxypheny!)-4-{4-pyridinyl)-2- 
pyrimidinamine. giving 3.0 g of the desired product as yellow crystals, mp 268-270 "C. 



N-r4-(2-ProoenvloxvtohenvlV4-/3-pvridin vlV2-ovrimidinamine 

A 273 g portion of dry 4-a4-(3-pyridinyl)-2-pyrimiainyllamino]phenol was dissolved in 50 ml of dry 
dimethylformamide. A 528 mg portion of sodium hydride (50% in oil) was added, the reaction was sealed 
and stirred for 45 minutes. A solution of 1.33 g of allyl bromide in 10 ml of dimethylformamide was added, 
the seated mixture was stirred overnight and then evaporated at 80°C. The residue was partitioned between 
water and chloroform. The organic phase was separated, dried and filtered. The filtrate was evaporated and 
the residue crystallized from chloroform-hexane, giving 1.7 g of the desired product as yellow crystals, mp 
I05-I08°C. 



Die 273 
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N-(4-EthylnhenvlM-(4-PvridinvlW2-ovrimidinamine. pyridina-l-oxide 

A mixture of 2.76 g of N-(4-ethylphGnylH-(4-pyridinyl)-2-pyrimidinamine and 3.45 g of m 
-chloroperbenzoic acid in 100 ml of dichloromethane was stirred at room temperature for 20 hours The 

5 mixture was washed three times with an aqueous saturated solution of sodium bicarbonate and a small 
amount of saturated saline. The organic layer was dried over magnesium sulfate, filtered through dia- 
tomaceous earth, then evaporated in. vacuo to give a gelatenous solid. The solid was slurried with 50 ml of 
dichloromethane and filtered. The solid was washed with a small amount of dichloromethane and air dried 
to give 500 mg of the product Recrystallization from absolute methanol gave 460 mg of the desired 

io product, mp 223-225 °C. 

Example 274 

'5 N-Phenvl-4-(4-DvridinvlV2 -pyrimidinamina. dihydrochlnriria 

A 2.0 g amount of I*phenyl-4-<4-pyridinyl)-2-pyrimidinamine was dissolved in 70 ml of dichloromethane 
with warming. The solution was cooled to room temperature, then hydrogen chloride gas was bubbled in to 
give a bnck red precipitate. The mixture became very thick and more dichloromethane was added. The 
precipitate was collected, air dried, then dried jn vacuo and gave 2.63 g of the desired product as red- 
orange crystals, mp 259-262°C. 



20 



N-f4-/4-PvridinvlV2-ov rimidinvlVI.4-benzenediaminft hydrochloride 

A 2.85 g amount of N-[4-[[4-(4-pyridinyl).2-pyrimidinyl]aminoIptienyl]acetamide was added to a mixture 
of 10 ml of concentrated hydrochloric acid and 10 ml of water. The reaction mixture was heated at reflux for 
30 90 minutes, then evaporated jfl vasua to obtain a soBd. The solid was reerystallized from 3A ethanol/water 
and gave 2.31 g of the desired product as a yellow crystalline solid, mp 292-295°C 

Additional hydrochloride salts listed in Examples 276 to 287 in Table V were obtained from the 
corresponding base compound by following procedures similar to those described in Examples 274 and 
275 and employing various other solvents such as isopropyl alcohol, ethanol. ether and the like 

35 
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TABLE V 



Ex 



276 



277 



278 



279 



280 



281 



282 



283 



28A 



285 



286 



287 



Compound 



4- ( 3-Pyridinyl ) — N— [ 3-trif luoromethyl ) - 
phenyl ] pyrimidinamine , hydrochloride 

N,N-Dimethyl-N« -[ 4-( 3-pyridinyl ) -2-pyrim- 
IdTnyl 1 -1 , 4-benzenediamine , trihydrochlorxde 

H-{ 4- ( 2- (Diethy 1 amino ) ethoxy ] pheny 1 ] -4- 
T3-pyridiny 1 ) -2-pyrxmidinanixne « hydrochlo- 
ride 

N,N-Dimethyl-N* -[ 4-( 2-pyridinyl )-2-(pyrimi- 
dinyl ) 1-1 ,3-benzenediamine, dxhydrochlorxde 

N,N-Dimethyl-N«-[4-(2-pyridi^yl)-2-pyriiai- 
diny 1 ] -1 , 3 -beHzenediamine , trihydrochlorxde 

N r N-Dimethyl-N* -[4-( 4-pyridinyl } -2-pyrimi- 
diny 1 ] -1 , 3 -benzenedi amine , dihydrochlorxde 

N,N-Dimethyl-N' -X 4-( 2-pyridinyl ) -2-pyrimi- 
dinyl ] -1 , 4-benzenediamine , dihydrochlorxde 

N r N— Dime thy— If* - [ 4- ( 4-pyridinyl ) -2-pyrimi- 
dinyl ] -1 , 4-benzenediamine , trihydrochlorxde 



MP°C 



220-223 



239-245 



115-150 
(dec) 



204-213 



202-205 



178-184 



229-234 



232-235 



N-[4-( 1-Aminoethy 1 ) phenyl ] -4- ( 3-pyridinyl ) - 
2-pyrimidinamine , trihydrochloride 

H-C3- (M-I»idaz^-l-7l) Phenyl] -4- (2-pyri" [232.5-234 
d^yl)-2-pyrimxdinamine, hydrochloride U-j 

M-t3- (lH-lmidazol-l-yl) Phenyl] -4- (4-pyri- 
dinyl) -2-pyrxmidinamxne, hydrochlorxde 

4- ( 2-Furanyl) — N— [3-(4-methyl-l-piperazin- 
yl) phenyl ] -2-pyrxmidxnamxne , hydrochlorxde 



259-266 



259-263 



Example 288 

N-Phenvl-4-f4-ovridinvn-2-ovritnid inamine. sulfate 

A 2.48 g amount of aN-phenyl-4-(4-pyridinyl>-2-pyrimidinamine was dissolved in 120 ml of absolute 
ethanol with heating, then a solution of 1.02 g of concentrated sulfuric acid in 25 ml of ethanol was added 
dropwise with stirring. The mixture turned orange then a yellow precipitate formed. The mixture was chilled, 
the pretiptate was collected, by filtration, washed with cold ethanol then with ether, and air dried to give 
2.73 g of yellow-orange crystals. 
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The preceding compound was dissolved in a small amount of water, then a saturated aqueous solution 
of sodium bicarbonate was added to pH 8.0 to yield a light yellow precipitate. The precipitate was collected 
washed with water and dried in vacua. A 225 g portion this material was recrystallized from about 200 ml of 
absolute methanol in the cold. The product was collected, washed with absolute ethanol and dried in vacuo 
to give I.75 g of the desired product as orange cyrstals, mp 233-235 °C. — 

Additional sulfate salts which were prepared from the corresponding base compound in the manner 
described hereinabove are listed as Examples 289 to 300 in Table VI. 



w 



20 




TABLE VI 






EX 


Compound 


MP<>C 


25 


28 S 


4-<2-Pyridinyl )-N-[ 3-trif luoromethyl )- 
phenyl J -2-pyrimidinamine , sulfate 


208-211 


30 


290 


N-< 3-Methylphenyl ) -4-<2-thienyl ) -2-pyrimi- 
dinamine, sulfate 


207.5- 
210 




291 


4-<2-Furanyl )-N- ( 3 -methyl phenyl ) -2-pyrimi- 
dinamine sulfate 


187-193 


35 


292 


4- ( 4-Pyridinyl ) — N— ( 3- ( txif luorome thyl ) phen- 
yl)] -2-pyrimidinamine, sulfate 


250-253 


40 


293 


N- ( 4-Me thoxypheny 1 } -4- ( 3 -pyridiny 1 ) -2- 
pyrimidinamine, sulfate 


103-123 




294 


N-Phenyl-4-( 3-pyridinyl )-2-pyrimidinamine, 
sulfate 


167-187 


45 


29! 


4-(3-Pyridinyl)-N-[3-tri£luoromethyl)phen- 
yl J -2-pyrimidinamine, sulfate 

1 


196-199 



50 
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T&BTVE VI (continued) 



Ex 


Compound 


1 

MpO C 


296 


N- ( 3 , 5-0imethy lpheny 1 ) - [ 4- ( 3-pyridinyl ) -2- 
pyrimidinamine , sul fate 


209-214 


297 


H-<3 ,5-Dimethy lpheny 1 )-4-(2-pyridinyl)-2- 
pyximidinamine , sulfate 


216-218 


298 


N-<3, 5 -Dime thy lpheny 1 ) -4 -methyl -6 -( 5-methyl- 
2-thienyl } — 2— pyrimidinamine , sulfate 


232-234 


299 


4- < 2-Furanyi ) -5-methyl-N-phenyl-2-pyrimi- 
dinamiae* sulfate 


140-144 


300 


N # N-Dimethyl-N* -[ 4-( 4-pyridinyl )-2-pyrimi- 
dinyl J-l * 3-benzenediamine , sulfate 


204-211 



Example 301 

N-Phenvt^4-pvridinv tW2-Pvrimidinam?ne. phosphate 

A 2.0 g amount o^phenyl^4-pyrid'Bnyl>-2-pyrimidinam!ne was dissolved in 100 ml of ethanoi with 
heating. The solution was allowed to cool to room temperature, then a solution of 2.07 g of phosphoric acid 
in 25 ml of ethanoi was added with stirring. The mixture was chilled for several hours, then the precipitate 
which formed was collected by filtration, washed twice with cold ethanoi and dried jn vqcuo for 16 hours to 
give 3.43 g cf the desired product as orange crystals, mp 210.5-212.5° C. 

Additional phosphate salts which were prepared from the corresponding base compound in the manner 
described hereinabove are listed as Examples 302 to 305 in Table VU 



TABLE VII 



Ex 


Compound 


1 

HP°C 


302 


N-<3, S-Dimethy lpheny 1 ) -4- ( 3-pyridinyl ) -2- 
pyrimidinamine , phosphate 


190-192 


303 


N— ( 4-Methoxyphenyl ) -4- ( 3-pyridinyl ) -2- 
pyrimidinamine, phosphate 


185-188 


304 


N-Phenyl-4-( 3-pyridinyl )-2-pyrimidinamine 
phosphate 


176-179 


305 


N-(3 ,5-Dimetby lpheny 1 )-4-(2-pyridinyl )-2- 
pyr imidinamine , phosphate 


199-202 
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Example 306 

N-Phenvl-4-fr*-nvririinvlV2-pvrimidinamin ft| (ZV2-buten ft rtin a ^ flfl 

s A mixture of 4.97 g of N-phenyl-4-<4-pyridinyl).2-pyrimidinamine and 2.55 g of mateic acid was 
m^SS^C 2 " methOXyet,,an0, • ^""S Save 4.15 g of the desired product as an orange crystalline solid. 

to Example 307 

N-Phenvl-^/^nwiriinvlV-g-Dyrimirlinaminft, dinitrate 

A 2.0 g amount of J*phenyl-4-(4-pyridinyl)-2-pyrimidinamine was dissolved in 100 ml of ethanol with 
n-tf 9 'J o°J ?\ Wa l a " OWed to C °°' t0 room t^Perature, then a solution of 1.5 ml of concentrated 
n tic acd "\ 25 mi 0 f etnanol was added witn stirring to give a red-orange precipitate. The mixture was 
allowed to stand 30 minutes at room temperature, then was chilled for several hours. The solid was 
collected, washed with cold absolute ethanol and air dried to give 2.80 g of the desired product as red- 
orange crystals, mp I67-I69°C (dec.). proauw as reo- 



20 
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N-Pheny|-4-(4-pYridinylV2-pvrimidinaminft compound with 2-hvdroxv-l.2 a-nrn pa netricarhnwlate (2:11 

A mixture of 4.97 g of J5i-phenyl-4^4^yridinyl)-2-pyrimidinamine and 4.62 g of citric acid was dissolved 
I5W57-C 9 93Ve 6 ' M 9 ° f * e Pr0dUCt ° f * e examp ' e 38 3 yellow cvstalline so'W. mp 

Example 309 

Oxorphenvir4-f4-pvtridiny|>.2-pvrimidi nvnaminoTacftti^ acid, ethyl ester 

A 4.08 g portion of 2-phenylamino-4-(4-pyridinyl)pyrimidine was dissolved in 20 ml of dimethvlfor- 
^ k 9 ^ 0 " ° f SOdi " m hydride in 0H was added usl "9 10 ml of dimethylformamide as a 
ZTJ^T^n 3 S ° k f ,n ° f 223 ml of ethyl ""W ch,oride in '0 ml of dimethylformamide 

was added dropw.se. Chloroform and aqueous 10% potassium bicarbonate were added. The oraanic laver 
was separated, dried, filtered and evaporated giving the desired product 



Example 310 

N-r4-(2-PvridinvlV-2-pvrim idinvn-l.4-ben2enediaminB dihvdrochloride 

I 2 n "f ^ P( ! rtj r ° f ^ I4 - [ ^ 2 -Py ridin y')- 2 -Py ri midinyl]amino]phenyl]acetamide in a mixture of 40 ml of 
ZT J? ™ ml of concentrated hydrochloric acid was refluxed for 30 minutes and then cooled. The solid 
was collected and dned. giving 10.84 g of the desired product mp 285-288°C 

^ Following the procedure of this Example, and using as staring materials the products of the indicated 
so examples, the products of Examples 311-322 in Table VIII were derived. ma.caiea 
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Ex. 


Starting 
Material 


Product 


HP C 


311 


EX. IBS 


H-Hothvi — m • — r 4— /3 — ovridinvl ) —2 — 
pyrimidinyl] -1 # 4— benzenediamine 


164-166 


312 


Ex. 187 


2*-MetIiy 1-N • - £ 4 - ( 2-pyr idiny 1 ) -2- 
nVT .^ y-i g*4 nv i t — i a — benz enediamine 


110-112 


313 


Ex- 218 


£- [ 4- ( 3-Pyridinyl ) -2-pyrimidinyl ] - 


279-284 


314 


EX. 217 


fi-[4-(4-Pyridinyl) -2-pyrimidinyl]- 
X # 3 — pen zenfKi i am i ne 


199-202 


315 


EX. 221 


2 -Methyl -N- C4- ( 4-pyridinyl ) -2- 
pyrimidinylj-l, 4-benzenediamone, 
dxayorocn lorxae 


297-304 


316 


EX. 219 


E-C4- (2-Pyridinyl) -2-pyrimidinyl ] - 
1 , 3 -benz eneaiaaine 


153-156 


317 


EX. 182 


fi- [ 3- ( 1-Aainc»ethyl) phenyl ] -4- ( 3 - 

pyiTiO^ny i ) — Z "pyxim 1 fl innaine 


230 (dec.) 


318 


EX- 222 


£- [ 4- (5-Met2iyl-2-«iienyl) -2-pyrimi- 
dinyl j -1 , 4 -benzened jam ine , dihydro- 
chloride 


284-287 


319 




TX— r A — / ^ ranvl % — 9 -nvri to i_<3 invl 1—1*4— 

benzenedi amine, dibydrochloride 


261-266 


320 


Ex- 226 


2-Methyl-K- £ 4- ( 3-pyridinyl) -2-pyrimi- 
dinyl ]-l, 4-benzenediamine 


176-178 


321 
322 


Ex. 230 
Ex. 191 


2 -Hethy 1-M- [ 4- ( 2-pyridiny 1 ) -2-pyrimi- 
dinyl ] -1 , 4 -benzenedi amine 
N- [ 4- ( 4-Pyridinyl > -2-pyrimidinyl ] - 
1 , 4-benzenediamine 


196-198. 
192-193-5 



Example 323 

241^4-rr443-PvridinvlV2H^ 

A 2.9 g portion of 1-[3-[[4-(3i3yridinyI)-2-py^ was mixed with 1.23 g of 

semicarbazide hydrochloride in 200 ml of absolute ethanol and 1.10 ml of 10N sodium hydroxide was 
added. This mixture was refluxed overnight, then cooled to room temperature and the solid collected and 
washed with ethanol, water and ethanol- The solid was recrystallized from dimethylsuifoxide/ethano!, giving 
2.9 g of the desired product, mp 256-258°C. 
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Example 324 

N-r4-r2-rbisn-^thvtethvnamin 0 1ethnv y | p henvn^^nvri d invlV2.nvrimiriin ami n a 

5 ma 9 P ° rti0n ° f ^ ff4 ^y n ' dln y | )- 2 -PyrimidinylJaniino]phenol was dissolved in 60 ml of dimethyrfor- 

Elt L^T/ ^ ^ coo,ed - A 20 9 P 0 ^" of dHsopropylaminoethyl chloride 

hydroch.or.de was added and d,ssolved with stirring. A 20 ml portion of 5N sodium hydroxide was added 
dropw.se over 5 minutes, then 5 ml of water was added and the mixture was stirred for 20 Zrs The 
mixture was then heated on a steam bath for 30 minutes, allowed to stand 48 hours and then evaporated 

r? e thZ? , 9 r^ WaS ,l3Sh dry C ° ,Umn chrom ^a P hy on silica gel e.uting fraSonsTrS 

methanol and fractions 4-6 wrth 1% methanol in chloroform. Fractions 4-6 were combined and evaoo JT 
giving 500 mg of the desired product. evaporated. 

is Example 325 

ot-Memvl^fr^S-Pvririinvl^-pvrimirt invnaminnthflnzenemethanftl 

20 in ^VmfnL^i a ;^ U ^ vrid 7'>- 2 ^yrimidin y l]amir»]phen y n^anc^ was dissolved with stirring 

A T To US^t JL 5 ^ POrt, °" ? SOdiUm boroh V dride was and stirring continued for 3 hours 

A 63 mg p 0r t,on of sod.um borohydr.de was added and stirring continued overnight. A 2 ml portion of 
glacal acetic acd was added and the mixture evaporated. The solid was triturated with water Sn£ and 
recrystaltaed from 30 ml of ethanol giving 710 mg of the desired product, mp 145-M7*C 



25 



30 



Example 326 

N.f1.f3-rr4-f3-PyridinvlV2-nvrimidin V n a mir OT loh a n V ltethvnfnn T]am .Ho 



13 m. riTn~lto*J? f ft ^ p y ridin y'>- 2 -Py rimi dinyl]amino]phenyl]ethanone. 40 ml of formamide and 
I J£ of concentrated form,c acd was refluxed for 15 hours, then cooled and evaporated. The residue was 
senate? SET* U ™* t " r * S(i a < ueous P**^ bicarbonate and ch.orofomf The organVpha^ was 
Sfi^T 3 "' 7,16 r6Sidue W3S chormatographed on silica gel, eluting^S S 
3S SSn^n? Ch,0roform and 5-7 with 2% methanol in chloroform. Fractions 5-7 were 

as comb.ned and evaporated, g.v.ng 1.25 g of the desired product as a yellow foam. 

Example 327 
« 2-ff4^3-PvridinvlV-2-Pvrimiriin vllaminn1nh ft nnt 

A mixture of 35 g of N-(2-methoxyphenyl)-4-(3-pyridinyl)-2-pyrimidinamine in 200 ml of 47% aaueous 
hydrobrom.c acd was refluxed for 7 hours and then evaporated. The residue was m^ w^ saS 

45 giving 3.5 g of the desired compound, mp 166-169°C. ' 
Example 328 

50 N-T3-M H-lmidazoH -vltohenx/IM-^-nvrirtin wl^-pyrimiriinamino 

A solution of 250 ml of 2-acetylpyridine and 500 ml of N.N-dimethylformamide dimethyl acetal was 
heated on a steam bath for 6 hours. After concentrating the reaction solution Ji^SS^T^ 
^™%Z?Jl e ^^™^-™ W -..acted as small crystalline p£2 



55 



which were washed with an additional liter of hexa^. Wr d^ng" SV^TS^S 
vacuum, leavmg 350.7 g of 3-dimethylamino-1-(2-pyridinyl)-2-propen-1-one. 
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A mixture of 289.0 g of imidazole. 292 g of potassium carbonate. 3 liters of dimethyl sulfoxide, and 
300.0 g of l-fluoro-3-nitrobenzene was stirred and heated for 25.5 hours between 1 05-11 0°C. Then the 
reaction was poured into 6 liters of water and cooled in the refrigerator over the weekend. The crystalline 
product was collected and washed with 1 liter of water. Air drying gave 357.6 g of solid. The solid was 

s taken up in 2.4 liters of ethyl acetate and the hot solution passed through hydrous magnesium silicate. After 
boiling the filtrate down to 1 .5 Titers, it was cooled to give a precipitate which was collected and washed with 
200 ml of ethylacetate, to leave 151.7 g of off-white crystals. After evaporating the mother liquor to 
dryness.the residue was recrystallized from 350 ml of ethyl acetate to give 59.7 g more product The 
mother liquor from the second fraction was evaporated and the residual material recrystallized twice from 

70 ethyl acetate to give 30.9 g more product Total product 242.3 g of 1-<3-nitrophenyl)-1H-imidazole. 

In a Parr hydrogenation bottle was placed 75.00 g of 1-(3-nitrophenylHiiHniidazoIe. 0.70 g platinum 
oxide, and 250 ml of ethanol. Shaking of this mixture in a Parr hydrogenation apparatus was continued until 
no more hydrogen was taken up. This process was repeated with 76.33 g of the imidazole, 1.0 g of 
platinum oxide and 250 ml of ethanol and again with 90.4 g of the imidazole. 1.0 g of platinum oxide and 

75 240 mi of ethanol. until a total of 241.63 g had been reduced. For each batch the catalyst was filtered off 
and the solvent was removed under vacuum; and then the residues were combined to give 207.2 g of gray 
crystalline amine. Next the amine was recrystallized from 530 ml of 2-propanoL After collecting the product 
it was washed with 200 ml of 2-propanol. and dried, under vacuum, to give 156.4 g of 3-(1 H-imidazoM -ylh 
benzamine. 

20 A solution of 43.3 g of hydrogen chloride in 290 ml of ethanol was added to 189.0 g of 3~<1H-nnidazol- 
1-yl)benzamine in a 2 liter Erienmeyer flask. Then 104.7 g of cyanamid was added. The mixture was 
cautiously warmed in a water bath to an internal temperature of 83°C over 25 minutes. When no exotherm 
had been noted, the flask was placed inside the steam bath and heated for 2 hours. A final temperature of 
97° C was achieved. The resulting brown syrup which was [3-{1 K-imidazoM -yl)phenyl]guanidine, mon- 

25 ©hydrochloride, was used in the next reaction without further purification. 

A mixture of 164 g of potassium carbonate, 209.1 g of SKfimethylamirKHl^-pyridyl^-propen-l-one, 
1.187 mole of crude [3^1B4midazoM-yl)phenyi]guanidine monohydrochloride. and 1 Titer of methox- 
yethanol was stirred and heated under very gentle reflux. A dry-ice condenser filled with wafer was used to 
prevent plugging by the dimethylammonium carbonate which is given off by the reaction. The reaction was 

30 stopped after 26.5 hours and permitted to stand overnight A heavy precipitate had formed which was 
collected as A and washed withlOO ml of ether. The filtrate was concentrated under vacuum as B. Both A 
and B were triturated with 1.5 liters of water. Then A was washed with 300-400 ml of ethanol, followed by 
100 ml of ether to leave, on drying, 172.9 g of gray solid, mp 200-202°C. Recrystallization of B from 150 ml 
of 2-propanol gave a black solid, C. Next a classical fractional recrystallization was carried out using 

35 methoxyethanol as the solvent. In the final stages, a large amount of charcoal was added to remove color, 
in this fashion two main fractions were obtained D, 79.0 g of yellow crystals, mp 204.5-205.5 °C, and E. 
I8.05 g of yellow crystals, mp 204-204.5°C. The yield of D plus E was 26% of the desired product 



40 EXAMPLE 329 

K2-ChloroethoxvV3-nitrobenzene 

A mixture of 6.96g. of m -nitrophenol. 100 ml. of 2-butanone. 6.9 g. of potassium carbonate, and H.74 g. 
45 of 2 chloroethyhtosylate was stirred and heated under reflux for 24 hours. After cooling to room 
temperature, the salts were filtered off and the filtrate concentrated under vacuum. The residue crystallized 
on seeding and was recrystallized from carbon tetrachloride to give 8.3 g. of product, m.p. 545° -57° C. 



50 EXAMPLE 330 

l^r^NHroohenoxv^ethvlVIH-imidazole 

After dissolving 3.74 g. of imidazole in 60 ml. of dry N.N-dimethyrformamide, I.78 g. of 50% sodium 
55 hydride in oil was added. When the effervescence had stopped (area I hr.).7.35 g. of l-(2-ch!oroethoxy)-3- 
nrtrobenzene was added. After stirring overnight the reaction was concentrated under vacuum. Water was 
added to the residue and the product was extracted into chloroform. The product was extracted out of the 
chloroform layer with dilute hydrochloric acid. Next, the aqueous acid layer was neutralized with potassium 
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carbonate and the oily product extracted into chloroform. Upon drying the chloroform extract with sodium 
sulfate, it was concentrated under vacuum to an oil which crystallized on standing. RecrystaJlization from 
isopropyl acetate gave 6.12 g. of product as the monohydrate, m.p. 52.5°-55.5° C. 



EXAMPLE 331 

3-r2-(IH^midazol^vnethoxvlbenzamine 

Using a Parr hydrogenator, 5.00 g. of H2-(3-nitrophenoxy)ethyl>IH-imidozole in 100 ml. of ethanol and 
0.2 g. of platinum oxide was hydrogenated until the hydrogen uptake stopped. The catalyst was filtered off 
and the filtrate concentrated under vacuum. Several recrystallizations from isopropyl acetate gave 2.8 g. of 
amine, m.p. 74°-76.5° C. 



EXAMPLE 332 

r342-flH-lmidazoM-vltethoxvlDhenvlTH3uanidine Pi hydrochloride 

To a solution of 1.7 g. of hydrogen chloride in 50 ml. of ethanol was added 4.70 g. of 3-[2-{IHHmidazol-l- 
yl)ethoxy]benzamine in 10 ml. of ethanol. After concentration under vacuum a foam was obtained which 
gradually crystallized. Next 1.95 g. of cyanamid and 20 ml. of ethanol were added and the mixture heated 
cautiously, first in a water bath, then directly in a steam bath for a total of 5 hours. A light brown oily 
guanidine resulted, which was used without purification. 



EXAMPLE 333 

3-r2-f4-MorohoHnvnethoxvVbenzenamine 

N-[2-Ch!oroethyl)morpholine hydrochloride, 80 g., was partitioned between 5N sodium hydroxide and 
methylene chloride. After drying the organic layer over magnesium sulfate, the solvent was removed under 
reduced pressure to leave 65 g. of free amine. 

To 36.01 g. of m-aminophenol dissolved in 325 ml. of N f N-dimethylformamide, 16.3 g. of 50% sodium 
hydride in oil was added. The reaction was stirred for I hour, until the effervescence stopped; then 57 g. of 
N-(2-chloroethyl) morpholine. from above, was added. After stirring overnight, the mixture was heated on a 
steam bath for 1/2 hr., then concentrated under vacuum. The residue was taken up in 300 ml. of 2N 
hydrochloric acid and washed twice with ether. After basifying with ION sodium hydroxide, the product was 
extracted into ether, dried (magnesium suslfate), filtered through hydrous magnesium silicate and evap- 
orated to a brown oil. Distillation gave 34.0 g. of a golden oil, b.p. I65°-I80° C70.45mm. 



EXAMPLE 334 

r3-r2-(4-MorphoHnvltethoxvTphenvn guanidine monohvdrochloride 

Prepared from 3-[2-(4-morpholinyl)ethoxy>benzamine by the method of Example 332 



EXAMPLE 335 
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l-^BromoacetvlV-4-methvfoiDerazine monohvdrochtoride 

A solution of I0.0 g. of hmethyepiperazine in ISO ml of chloroform was cooled in a water bath while I7.3 
g. of bromoacetyl chloride in ISO ml. of chloroform was added dropwise. with stirring, over I/2 hour. A 
5 calcium chloride tube protected the reaction from moisture. After stirring overnight the precipitate was 
collected and washed with chloroform. The crude product was dried under vacuum at 50° and used as 
such. 

70 EXAMPLE 336 

t-rr4>AminoDhenoxv>acetvlV4-methvlpioerazine 

Prepared from p-aminophenol and l-{bromoacetylH-methylpiperazine by the method of Example 333 to 
75 give a product of m.p. 7l°-73° C. 

EXAMPLE 337 

20 l*rr44(Aminoiminomethvl>amino1ohenoxvTacetvrM>methvlDioera2ine Dihvdrochloride 

Prepared from K^^inophenoxyJacetylH-methyipiperazine by the method of Example 332. 
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TABLE IX 
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Ex. 11 
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35 



l3-[2-(lH-Imidazol 
-l-yl)-ethoxy]- 
phenyl Jguanidine 
dihydrochloride 



N-[3-[2-(lH- 
-Imidazol-l-yl) - 
e thoxy] phenyl - 
-4-(2-pyridinyl) 
-2-pyr imidinamin 



149- 
151.5 
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Ex. 13 



[3-[2-(4-morpho- 
linyl)-ethoxyJ- 
phenyl Jguanidine 
monobydrocbloride 



N-[3-[2-(4-mor- 179- 
pholinyl)- 181 
ethoxy Jphenyl ] - 
-4-(4-pyridinyl) 
-2-pyr imidinamine 
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Ex. 24 



[3-[2-<4-morpho- 
1 inyl) ethoxy J - 
phenyl Jguanidine 
monobydrocbloride 



N-[3-[2-(4-mor- 
phol inyl ) et boxy J 
phenyl ]-4- (2- 
thienyl)-2-pyri- 
midinaxnine 



134- 
36 
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Ex. 10 
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[3-[2-(4-morpho- 
linyl)ethoxy J - 
phenyl Jguanidine 
monobydrocbloride 



4-(2-furanyl)-N- 
L3-l2-(4-morpho- 
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midinamine 
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Ex. 24 



l-[[4-[(Aminoi- 
minome thy 1 ) amino ] - 
phenoxy] acetyl J -4- 
methyl piperazine 
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l-Methyl-4-[[4- 
-(2-thienyl)-2- 
pyrimidinyl J- 
phenoxy] acetyl) - 
piperazine 
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TABLE IX (continued) 



Ex. 


Acryloyl 
Source 


Phenylguanidine 
precucser 


Product 


Mp°C. 


343 


Ex. 24 


(4-chlorophenyl) 
guanidine carbonate 


K- (4-chlorophenyl) 
-4-<2-thienyl)-2- 
pyc imidinamine 


185- 
„ 186 


344 


Ex. 26 


[2-[bis(l-methyl- 
ethyl) amino t ethoxy 
[guanidine hydro- 
chloride 


N-[2-[2-[bis(l- 
-methyletbyl ) 
amino] ethoxy] • 
phenyl ] -4- ( 3 -pyr i - 
d iny 1 ) -2 -pyr imid i - 
namine 


54- 
57 



The disease diabetes mellitus is characterized by metabolic defects in the production and utilization of 
glucose which results in the failure to maintain appropriate blood sugar levels. The result of this defect is 
elevated blood glucose or hyperglycemia. Research on the treatment of diabetes has centered on attempts 
to normalize fasting and postprandial blood glucose levels. Treatments have included parenteral administra- 
tion of exogenous insuGn, oral administration of drugs and dietary therapies. 

Two major forms of diabetes mellitus are now recognized. Type I diabetes, or insulin-dependent 
diabetes, is a result of an absolute deficiency of insulin, the hormone which regulates glucose utilization. 
Type II diabetes, or insulin-independent diabetes, often occurs in the face of normal, or even elevated, 
levels of insulin and appears to be the result of the inability of tissues to respond appropriately to insulin. 

The compounds of the present invention and the pharmacologically active acid-addition salts thereof, 
effectively lower blood glucose levels when administered orally to genetic strains of hyperglycemic mice 
which are animal models of type II diabetes. The exact mechanism by which they act is not known and the 
invention should not be construed as limited to any particular mechanism of action. As effective hypo- 
glycemic agents, these compounds are useful for the treatment of hyperglycemia in type II diabetes. 

The compounds of this invention were tested for hypoglycemic activity according to the following 
procedure. 

Obese mice [C57 B1/6J (ob/ob)], their lean littermates (ob/± or +/+) and diabetic mice [C57 BI/Ks - 
(db/db)] and their non-diabetic littermates (db/+ or +/+) were obtained from Jackson Laboratories, Bar 
Harbor, Maine. Obese mice were 8 weeks of age and diabetic mice were 9 weeks of age at the start of the 
test 

The test compounds were dissolved in methanol, mixed with powdered Purina rodent chow on a weight 
of compound to weight of chow basis and thoroughly dried. 

Groups of 4 control mice received vehicle (methanol) treated chow. 

Groups of 4 test mice were fed ad libitum for one month and food consumption was measured daily (on 
week days) by weighing the food bins before and after the addition of fresh chow. Thus a 40 g mouse fed 
the test compound at a concentration of 0.02% of the diet would receive a dose of 20 mg/kg/day if it ate 4 
g of chow per day. 

Blood samples were collected before the first treatment and once at the end of each week of treatment 
by retro-orbital puncture using the end of each week of treatment by retro-orbital puncture using 
heparinized capillary tubes. Plasma was separated by centrifugation in a Beckman microfuge for 5 minutes. 
Plasma glucose concentrations were determined with the Beckman Glucose Analyzer which uses a glucose 
oxidase method. 

The results of this test on representative compounds of this invention appear in Table X. 
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Claims 

I. A compound selected from the group consisting of those of the formula: 



70 



75 




*3 



wherein R. is hydrogen, alkyKC-CJ, -COCOaCHs or N.N-dimethylaminoethyl; R a is monc-or poly-substituted 
phenyl wherein the substituents are alkyl(C.-Cs), alkoxyCC-C*), chloro, bromo, iodo, trifluoromethyl, hydroxy. 
20 phenyl, amino, monoalkyKC.-CsJamino, diaIkyl(C,-Cyamino, alkyl(C.-C,)keto. propenyloxy, carboxy, ox- 
yacetic acid, oxyacetic acid ethyl ester, sulfamilamido, N.N-dialkyKCt-Gi^lfamilamido, N-methylpiperazinyl, 
piperidinyU IH-imidazoW-yl, IH-triazol-l-yl, IH-benamidazol-2-yl. l-naphthyl, cyctopentyi. 3,4-dimethylbenzyl 
or moieties of the formulae: 

25 



30 



35 



40 




wherein R is alkyKC-C,), X is oxygen (-O-) or sulfur (-S-), m is l-3, n is 2 or 3, R« is hydrogen, alkyKC.-Ci), 
alkoxy (C-dKchloro, bromo, iodo or trifluoromethyl, R T is IH-imidazoM-yl or morpholino and R« is aIkyl(C- 

45 C3), phenyl or monosubstituted phenyl wherein the substituents are alkyl (C-d), halogen or trifluoromethyl; 
Rj is 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-methyl-3-pyridinyl, 4*nethyh3-pyridinyl, 2-furanyl, 5-methyi-2- 
furanyl, 2,5-dimethyl-3-furanyl, 2-thienyl, 3-thienyl, 5-methyl-2-thienyl, 2-phenothiazinyl, 4-pyrazinyl, 2-ben- 
zofuranyl, 2-{pyridine-N-oxide) i 3-<pyridine-N-oxide), 4-<pyridine-N-oxide), IH-indol-2-yl, IH-indol-3-yl. I- 
methyl-IH-pyrrol-2-yi, 4-quinoimyl, 4-pyridinyl methyl iodide, dimethylaminophenyi or N-acetyl-N- 

50 methylaminophenyl; R4 is hydrogen or aikyl(C,-Cs); and Rs is hydrogen or alkyl(C-C); and the pharmaco- 
logically acceptable acid-addition safts thereof. 

2. The compound according to Claim I ; rH3-(IH-imidazohl-yl)phenylH^^yridinylh2-pyrimidinamine. 

3. The compound according to Claim I; ^3-flH-imidazoH-yl)phenyi}-^ 

4. The compound according to Claim I; N,NHiimethyl-NH4-methyl-6^^ 
55 benzenediamine. 

5. The compound according to Clam I; NM4K2-furanyih5^ethyh2iDyrimidinylhN.N-dimethyH,4-berv- 
zenediamine. 

6. The compound according to Claim I; rH4-<dimemylam!no)phenyl]^ 

92 



BNSDOCIO- <EP 0233461A2 I > 



0 233 461 



7. The compound according to Claim I; 4-(2-furanyl>-N.(3-methylphenyl)-2-pyrimidinamine 
zenedian^ne S t u 3 |faS >Und * Cla " m ' : N - N - dimeth y | - N 'W4.pyridinyl)-2-pyrimidinylM.3-ben- 

s pyrimidin?mine° mPOUnd aCC ° rdin9 ' to Claim ,: N -W 2 -( dieft y'^ino)ethoxylphenylH-(4.pyridinyl)-2- 

10. The compound according to Claim I; 4-(IH-indol-3-yl)-N-phenyl-2-pyrimidinamine 

11. The compound according to Claim I; N-(4-ethylphenylH-(4-pyridinyl)-2-pyrimidinamine. 

12. The compound according to Claim I; N.N-dimethyl-N'-[4.(3-pyridinyl).2-pyrimidinylH,4-ben- 
zenediamine, tnhydrochloride. * 1 

io 13. The compound according to Claim I; N-[4^IH-imidazoH-yl)phenylH-( 3 .pyridinyl)-2.pyrimidinamine. 
pyrimidina!Sne COmPOUnd aCCOrdi " 9 t0 Claim ' : N "I 4 -< 4 - metn y | - , -Pipera2inyl)phenylH-(3-pyridinyl)-2- 
15. The compound according to Claim I; N-(3-methylphenylH-(4-pyridinyl)-2.pyrimidinamine. 

,s ^JtLTT 0 * °l !! atin9 3Sthma , and/ ° r al,er9ic diseases in a mammal comprises administering to 
75 said mammal an effective amount of a compound of Claim I. 

17. A method of treating inflammation in a mammal which comprises administering to said mammal an 
effective amount of a compound of Claim I. ■■«•■■>■» an 

18. A method of treating diabetes in a mammal which comprises administering to said mammal an 
effective amount of a compound of Claim I. 

19. A composition of matter in dosage unit form comprising from about 5 mg to about 1500 ma of a 
compound of Claim I in association with a pharmaceutical^ acceptable carrier. 

20. A process for producing a compound of the formula: 



20 



25 



30 



35 




wherein R, is hydrogen. alkyl(C,-C,). -C0CO,C,H s or N.N«!imethylaminoethyl; R, is mono-or poly-substituted 
phenyl wherein the substituents are alkyl(C.-C), alkoxy(C,-C,). chloro, bromo. iodo. trifluoromethyl. hydroxy 
phenyl, ammo. monoalkyl<C,-C,)ami n o. dialkyl(C.-C)amino. alkylfC.-Oketo. propenyloxy. S 2 
yacebc acid oxyacetic acid ethyl ester, sulfanilamide. N.N-dialkyl(C,-C)sutfanilamido. N-methylpipera^inyl 
40 Tm^TZT T" ,H - triaZ ° W - yl ' »H-benzimidazo.-2-yl. l-naphthyl. cyciopentyl. 3.4^imXlS 



S II s K 

45 -C0 2 R '- NH -^- R '- NR - c - R »-0-^CH 9 )n-/ , 

Z N R 

O ^R NHCHO N-OH J-OCH- 

-C-NH-(CH 2 )n-N^ , -CH-CH 3 , -8-CH-,, -C-CH, 
50 R J 3 

-Ih?CH 3 , -NHCH 2 Xn^ , -/ ) N "^3^ 

55 0 & 

-(CH 2 )tn-R 7 , -X-(CH 2 )tn-R 7 and -X-O^-'c-] 
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wherein R is alkyl(C.-C). X is oxygen (-O) or sulfur (-S-). m is 1-3. n is 2 or 3, R* is hydrogen. alkyl(C,-Ci>. 
alkoxy (C-O.chloro. bromo. iodo or trmuoromethyl. Rr is IH-imidazoM-yl or morpholmo and R» is alkyl(C,- 
C) phenyl or monosubstituted phenyl wherein the substituents are alkyl (C-C). halogen or trifluoromethyl; 

s Rj is 2-pyridinyl. 3-pyridinyl. 4-pyridinyl. 2-methyl-3-pyridinyl. 4-methyl-3-pyridinyl. 2-furanyl. 5-methyl-2- 
furanyl. 2,5-dimethyl-3-furanyl. 2-thienyl. 3-thienyl. S-methyl-2-*ienyl. 2-phenothiazinyl. 4-pyraanyl. 2-ben- 
zofuranyl, 2-(pyridine-N-oxide). 3-<pyridine-N-oxide). 4-<pyridine-N-oxide). IH-indol-2-yl. IH-indol-3-yl. h 
methyHH-pyrrol-2-yl. 4-quinofinyl. 4-pyridinyl methyl iodide, dimethylaminophenyl or N-acetyl-N- 
methyteminophenyl; R. is hydrogen or alkyl(C,-C); and R* is hydrogen or alkyl(C.-C) which comprises 

io condensing an alkanoyl-heteroaryl derivative of the formula: 



1S 



20 



25 



*3 



0 

-C-CH 2 -R 4 



wherein R, and R» are as hereinbefore defined with an N.N-di(lower alkyl)formamide or acetamide di(lower 
alkyl)acetal at 50°-l50» C. for 4-24 hours to provide a 3-di(tower alkyl)amino acrylophenone of the formula: 

-r C-N(lower alkyl) 2 
which is then cycfized with a substituted phenylguanidine of the formula: 



30 



H 2 



/ \ 



whrein R, and R* are as hereinbefore defined in an inert organic solvent at the reflux temperature for 6-48 
hours. 
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